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have placed it upon a sound basis within 
the time and with the outlay that he at 
first calculated and announced to the pro- 
prietors would be necessary, could not get 
a recommemndation from them as super 
intendent. In fact he would get the oppo 
site of a recommmendation if anyone 
should inquire about him, but that would 
only show, as a great many other instances 
do, 
ble 


able unless one can know something of the 


that unfavorable as well as. favora- 


opinions of ex-employees are unreh 


circumstances and especially something of 


the kind of man who expresses the opin 


1On 
The Steel Combine. 
The giant steel organization and our 
trade relations with Russia continue to 


be the all-absorbing topics of conversation 


in the commercial world and machinery 
men are of course peculiarly interested in 
both of them. The companies that com 
pose the great steel combination are given 
as follows in the order of their capitalized 
amounts : 
Carnegie Steel Co $160,000,000 
Federal Steel Co ; 
American Steel and Wire Co 
National Tube Co 


Bridge Co 


99.745.000 
90,000,000 
80,000,000 
\merican 70,000,000 
National Steel Co ; 
Sheet Steel Co 
Plate Co.. 
Lloop Co. 


59.000,000 
\merican 49,000,000 
Tin 40,325,000 
Steel 


\merican 
\merican 3.3.000,000 


Total. $087 070,000 
The general sentiment in the most con 


servative and best-informed = quarters 
agrees with the position we have previous 
ly taken with regard to these combinations 
that 


Is in itself not a crime nor necessa4ri 


Loe the formation of such a com 
pany 
ly prejudicial to the interests of the gen 
eral public, but at the 
that the 


wielded by the men controlling the com 


same time it 1s 


pointed out power that can be 


used in such a 


that it 


bination might be way as 


to be intolerable and will take a 


good deal of self-control and good judg 
together with a wholesome 


ment respett 


for public opinion, perhaps, to enable the 
men who are to manage it to steer clear 
of dangerous rocks. The men who control 
this gigantic organization are also largely 
interested in railroads and already control 
and are said to be aequiring other large 
interests in coal lands. If especially it 
be found that they as railroad owners fa 
vor themselves as coal miners and. stecl 
producers to the prejudice and injury of 
possible competitors they will undoubtedly 
contribute very much to a rapidly growing 
public opinion which may easily be goaded 
into some very radical action with respect 
to common carriers. The making of steel 
is not a public function, but the carrying 
of railroads with their rights of eminent 
domain and their necessarily monopolistic 
privileges is a public service and it is 
that notwithstanding the 


almost certain 
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fact that the present conduct of some of 
our greatest monopolies is not strongly op- 
posed no repetition of the methods by which 
they crushed out competition would be ami- 
ably acquiesced in at this time. In short 
we believe it is generally agreed that the 
steel company may be so conducted as to 
be a good thing for the public and at the 
same time a money-making enterprise for 
but that 


it good 
business methods and by rendering to the 


its Owners, must be by 
people a fair service in return, not by the 
methods of the freebooter or the highway 


man 





Settlement of the Cleveland Mold- 
ers’ Strike. 


A settlement has been finally arrived at 
hetween the foundry owners and the mold 
ers of Cleveland, so that the long strike 
there has been terminated. The foundries 


are to complete their present contracts 


within a specified time and will then dis- 


continue the payment of the bonus to 
molders. Places of men leaving for any 
cause will be filled by members of the 


Iron Molders’ Union, though not necessa 
tily by ex-employees. 

The 
27'> cents per hour for floor and bench 


molders. 


minimum rate of wages is to be 


Future adjustment of wages is 
provided for at a fixed date 

The right to operate molding machines 
is not to be questioned. Arbitrary limita- 
tion of output by the molders and arbi- 
trary demands for increased output by the 
employers are discountenanced., Causes 
of trouble and friction are to be investiga 
ted and no strike or lockout is to be de- 
clared pending such investigation. 

This strike is notable as being the first 
bonus has been for 


in which a paid 


workmen to take the place of strikers. 
Men have been receiving $2 per day extra 
for working in the foundries, which $2 was 
not by 


paid the foundry proprietors in 


whose establishments trouble was going 


on, but by the National Founders’ Associ 
ation, which took up the fight and has car 


ried it on 





Opening of the Franklin Air Com- 
pressor Works. 


February 12 witnessed the formal 
opening of the Franklin Air Compressor 
Works at Pa. Many 


guests were present and the opening was 
the 


Franklin, invited 


an event in town, which ts situated 
in the heart of the Pennsylvania oil field 
In those regions the rough-and-ready, get 
there style of machine shop is the one 


k ” vk 


natural one, and the opening of a modern, 


which the inhabitants upon as the 


well-appointed, clean, well lighted and 


warmed shop attracted a large attendance 
in addition to those especially invited 
The shop is one of several enterprises 
which are associated with the Chicago 
Pneumatic Tool Company and is intended 
to furnish that the 


that outfits. 


with com- 


Its 


company 


pressors go with its 
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equipment is strictly modern and we hope 


to show some of its features in the near 


future. 





United States Consuls Covert and Bru 
nol, writing from France, state that the 
production of silk in the United States 


now equals and will shortly exceed that 
of France. A third, and now apparently 


successful start in silk culture, was made 
in this country about thirty years ago 


Commercial Review. 


New York, Monday, Feb. 25. 


SUPPLY MARKET AND VARIOUS MACHINE 


NOTES 


The for small supplies shows 
improvement this month, as was to be ex 
pected. Trade 
which naturally culminates in the heaviest 


the While 


the demand 1s hardly as good as it was a 


market 
is experiencing the growth 


sales of year during March. 


year ago, sellers generally have no reason 
able ground of complaint. 

The combination in the steel trade may 
extent 


be expected to help prices to some 


There have been few marked changes in 
values of late in the supply market. Wood 
screws have weakened somewhat and 
valves and fittings have just been ad 
vanced about 5 per cent. The consolida 


tion of interests in the file trade will prob 
ably tend to give firmness to figures, which 
have hitherto been somewhat unstable in 
that line. It is believed that the policy of 
the Nicholson 


ministration of its numerous interests will 


File Company in the ad 


be to keep the market in line for files of 
the better class 
It is pretty generally understood that 


the two companies for the acquisition of 
which negotiations have been under way 
by the Nicholson File Company are the 
(Arcade File Works, Anderson, Ind., and 


the Kearney & Foot Company, New York 
The Arcade Company was once located at 
Sing Sing, N. Y., near the arcade of the 
\queduct, which it derived 


Croton irom 


its name. Since to \nderson 


Ind., While 


this consolidation would give the Nicholson 


moving 
it has built up a large trade 


Company a large percentage of the output 
of the country, it will not be a monopoly 
The G. & H 
manufacturer of 


Barnett Company, Philadel 


phia, the well-known 
Black Diamond files, a few other concerns 
indefinit« 


left 


of some prominence and = an 
number of smaller manufacturers, are 
outside, besides which the imported files 
play an important part in the file trade 
In connection with the file consolidation 
it may that the Allerton 
Clarke Company. dealer in hardware and 


New York, 


the members of which denoted in the name 


be mentioned 


supplies at 79 Reade street, 
are understood to have been principal own 
Arcade File Works, 


been incorporated. The nominal principal 


ers of the has just 


office is 55 Montgomery street, Jersey City ; 


capital, $25,000. Incorporators—Cortland 
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C. Clarke. Frank H. Lord and Osear L 


(subelmann 
P. A. Frasse & Co. sold 


an outfit to a new surgical instrument fac 


have recently 


tory which is to be established by four 


ren who all have been foremen of existing 
ge. 


have recently bought out the ma 


surgical instrument shops Frasse 


& Co 


chinery of the Nyack (N. Y.) plant of 
the American Bicycle Company 

The Dodge Manufacturing Company 
has closed a contract for a 500 horse 
power rope drive of the Dodge continuous 
system, and a main jack shaft, for the 
Hackensack mill of Givernaud Bros., silk 


mM. J. 


It 


a Fishkill Corliss engine. 


manufacturers, Homestead, will 
he driven by 

In issue No. 48, last year, we published 
an article concerning “Drawbacks on Ex 
The 


announces 


Assistant of the 


that 


ports.” Se cretary 


Treasury in the exporta 


tion of leather manufactured from belting 


butts made from imported raw hide, on 


which duty has been paid at the rate of 15 
per cent. ad valorem, under paragraph 437 
f the Tariff Act, dated July 24, 1897, a 
drawback will be allowed equal in amount 


to the duties paid on such imported ma 


terial used This subject to certain 


1s 
regulations. 

Phe 
pany is to erect in 


watosa, Wis., 


| , 


Greenfield 


Allis 


and 


Com 
Wau 


will be begun in a month or 


plant which the E 


tw Che first contract for the improve 
ment of the tract—that for the artesian 
wells has just been let The general 
plans for the plant, as prepared by Supt 


| 


Yeynolds, are said to contemplate the erec 


tion within the next few years of at least 


five large department buildings, side by 


side, of the same general appearance, and 


1 which will extend at right angles from 


the main, or erecting shop, which will 
eventually be 1,000 feet in length and 
hout 60 feet in hight. The structural work 
will be steel frames and brick walls, and 
ght will be mainly secured by skylights 
The tracks for the traveling cranes will be 
6o feet from the ground, so that every 
building will be at least that hight 
whether of one. two, three or four stories 


1 first buildings to be erected will be 


the main 


shop 


extension at 


machine shops and the erecting 


which will be built with the view of 


any time as the business may 


reuire \t the start, the machine shop 
vill hav length of 600 feet. with a 
vidth of 120 feet The erecting shop will 


he 186x115 feet, with provision for exten 


s10n at anv time \ of railroad 


al d 


network 


system 


tracks traveling cranes will form a 


} 


about and through the entire 


plant. so connected that a car or train of 


an be switched into any building, 


1 
| 


of machinery 


ot 


a heavy piece Wi 


never ge reach of one the 


t beyond the 
powerful cranes, no matter to what shop 


it may have to go in process of construc 
tion 
The the 


Electric & Manufacturing Company, Feb 


cle cided 


stockholders of \\ estinghous¢ 


ruary 20 to increase the capital 


AMERICAN MACHINIST 


stock from $15,000,000 to $25,000,000, and 
to offer at once for sale $3,000,000 new 
stock at not less than pat \ report sub 
mitted showed that on March 31, 1897, the 
date of last balance sheet submitted to 


shareholders, the surplus of the company 


Was $2,401,004 December 31, 19Q00, the 
surplus balance amounted to $4,693,107 
after having in the meantime, from su 
rent earnings, written off $2,786,710, be 


sides paying interest and dividends on s« 


curities. The net shipments, or sales, hay 
been as follows: Year ended March 31, 
1X98, $4,378,060; 18909, $6,901,760; 1900 
$11,963.646. This last figure will be very 
ccn-ideral ly exceeded during the fiscal 


March 31, 
that 


1gol President 


the 


year ending 


Westinghouse says greatly in 


creased demand for electrical apparatus 


has necessitated large additions to works 


with 


and a corresponding in 


ihe 


apparatus, 


crease in capital acquirements con 
$750,000 11 

X 
pre 


common 


pany has a cash investment of 


the British Westinghous« Electric 


Manufacturing Company, Limited. 


stock beside holdings of 


ferred 


and other It is in 


tended 


European investments 
tacilitie 


th 


increase further the 


It 


such 


to 
is rumored that 
add 


fc ree, 


of the company Ost 


1 
several 


and that 


he 


thousand employees to 


increases will as to 
the 
a big modern steel plant is probably con 
templated 

\ 
h is 


that 


consular report from Bombay, which 


come to hand this morning, states 


the electric generating plant for 


plying the power of the Cauvery river in 


India—an enterprise which we mentioned 


the Gen 


of 


has been furnished by 
\ party 


eers and electricians representing 


last week 


eral Electric Company engin 


the com 


pany arrived with the apparatus. The 
electric power w ill be conducted across the 
country to the Kolar gold fields Phis 


plan is attracting considerable attention, 


he 


also because it 


not only from t fact that it American 


but is a new departure in 
gold mining 


s| he 


chinery from the 


declared values of exports of ma 


United Kingdom for the 


calendar year 1900 were £19,621,557, as 
compared with £19,650,881 in 1899, £18, 
289,076 in 1808, £16,282,085 in 1897, and 


£17,036.29) in 1896. The exports of vari 
ous kinds of machinery to the United 
States for the vears 1899 and 1900 were 
is follows 
rsag 1 7 
Lecomotives & 3017 £ goo 
\gricultural steam en 
gines 4.815 $48 
Other steam engines 2.073 33.528 
\gricultural, other than 
team engines 1,105 5.9047 
Pextile 305.424 648,039 
\lining 1,.Q00 300 
General 80,330 108,459 
Sir Christopher Furness, the well 
known ship owner and engine builder, it 
th annual meeting February 20, of 
Robert Stenhenson & Co., said that the 


exports of engines from the United King 
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ket for shipment within three or four 


months, and the rule is that buyers of 


teel material on annual or long-time con 


tracts are specifying for their materials 


faster than their contracts call for. Shop 
supplies consumed in this heavy assimila- 
tion of material naturally share in the 
activity 


Phe Chicago office of the Norton Emery 


Wheel 


weeks more emery wheels than during 


Company has sold during the past 


iy previous four months in their exist 
ence here Che office force works until 
nine o'clock in the evenings filling orders 


There are very few manufacturing plants 
in the West that 


ire employing more men than a year 


are not busy and not a 


( YCINNATI REPORT SOME RESULTS OF BUSI 


NESS MEN’S TRIP SOUTH 


Your Cincinnati correspondent had oc 


ision im a previous letter to correct an 
mpression that seemed to prevail in the 
East anent the Cincinnati and Western 


situation in machine tools 


suggesting a 


very depressing condition of things gen- 
erally out this way, and investigation 
found the situation correct among a few 
of the smaller manufactories but utterly 
untrue as to the majority and the more 


representative ones. To-day another situ 


ation confronts the same manufacturers; 
but of this one, it may be said, this senti 
ment without dissent so far as the writer 
1S iwar©re 

Phe action of Secretary Gage in the 


matter of Russian retaliatory duties stirred 
these manufacturers to the exploding point 
and at a meeting of the Manufacturers’ 
Club a few days ago a 
sisting of Messrs. Murray Shipley, Jr., of 
the Lodge & Shipley Machine Tool Com 


Egan 


committee con 


pany; Thomas P. Egan, of the Fay, 


Company, and Robert J. Morgan, of the 
United States Printing Company, was 
named to draft appropriate resolutions 


Business Men's 


February 21, 


Chat committee met at the 


Club, Thursday, and in a 


few minutes expressed their ideas in a pa 
per which th and 
Secretary Wilson of the National Associ 

represent 


Manufacturers, to the 


was sent to President Sear 


ation of 
in both branches 
the 


itives of the government 


throughout 


and published broadcast 
country 


It is hoped that in this way relief may 


be soon obtained, else many valuable o1 


ders from Russia mav have to be can 
: ie 


lost burden falls 


celled or otherwise lost Phe 


particularly heavily on the manufacturers 


of this portion of the United States. he 
cause of the immense business developed 
in Russia within the last two or three 
vears by judicious methods in lines which 


the Russian needs One of the largest 


manufacturers of machine tools in this 


section and at present actively engaged 


in an effort to bring about the rescinding 
of the governmental order has the follow 


“While there 


such as 1s 


ing to say on the situation: 


is no question that the duty 
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stated to have been added by the Russian 


Government to all American manufac- 
tured articles, would put us to a great dis- 
that 


years of continued favorable conditions ex- 


advantage, and during the next ten 
porting to Russia this country would do 


an enormous business, at the same time 
we think it behooves us to move exceed- 
ingly cautiously and diplomatically rather 
than hastily and boisterously.” Unques 
tionably the situation is more complicated 
than appears on its face and a wise solu 
the doubtless 


weight 


tion of matter will carry 


great with other countries than 
Russia 

Mr. A. H. 
Machine Tool Company, is confident that 
effort 
part of the manufacturers to convince the 
that the 
difficulty should be found. 
Says Mr. C.F. Mayer, of the Rahn-Mayer 


“We need the for 


Tuechter, of the Cincinnati 


some united will be made on the 


government another way out of 


immediately 


Carpenter Company: 
eign trade and the Washington authorities 
should at the 
bring about the same reciprocal conditions 
the 


earliest possible moment 


with Russia as existed before late 
retaliatory measures adopted by that coun 
ire. 

Returning to foreign conditions, and 
the that 
the manufacturers in the Russian field, it 
very little 


be ¢ yked 


demand in 


aside from situation confronts 
new foreign 
But the do 


tools 


may be said that 


business is being 


mestic machine and 
allied lines has increased steadily since the 
first of the year and a consensus of opin 
ion from the larger and more representa 
tive manufacturers warrants 


your corre 


spondent in predicting that more goods 
will be sold in this country this year than 
in any previous one within a decade. 

One must not lose sight in this connec- 
increase in de 
There 


is an especial activity in the smaller motor 


tion of the remarkable 


mand for electric power machinery 


and generator trade President George 
Bullock, of the Bullock Electric Manu 
facturing Company, who was a _ valued 


member of the party which spent ten days 


touring the South, was very much infer 
presented at 
Knoxville, Columbia, S. C.; Gaff 
N. C Ga.; Macon, Ga 


and other points in the way of increased 


ested in the possibilities 


Tenn, ; 
ney, \ugusta, 
opportunities for establishment of electric 
power machinery. At a number of South- 


erm points generating stations are being 
| 


equipped, utilizing rare possibilities offered 


in improved waterways and_ particularly 
in the direction of improving the power 
in the big cotton-mill plants. Mr. Bul 


lock’s company, as an indirect result of 


1 


the trip, is in correspondence with a num 


ber of projectors of these enterprises and 


it looks as though the South was going 
to be one of the most profitable fields 
in that new line Francis E. Rainey, of 


.ondon, England, another member of the 
I l England tl | f tl 


party, made sonic interesting investiga- 


He expects to place several good- 


sized orders for machine tool 


tions 


and electric 
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few 
out of many important orders just take 
by the Bullock Electric Manufacturing 
Company are the following: The Aber- 
“Journal,” Aberdeen, Scotland, one 
30 horse-power teaser equipment; Mor 
treal Water and of Montreal, 
Canada, one 400 horse-power three-phas« 
(this is the fifth or 
Brown & Sharpe Company, 


power apparatus ere his return. A 


deen 
Power Co. 
motor sixth order) 
Providence 


R. L., four type N motors; Buffalo “Even 


ing News,” one 70 horse-power type H 
motor; Glasgow “‘Evening News,” Glas 
gow, Scotland, three motor generators 


teaser pattern; London “Daily Express,’ 


three motor generators, 


As indicated in the 


Same pattern 


opening paragrapl 
of this letter, foreign trade is practically 
at a standstill 
point, but the committee having the Rus 


from the Cincinnati view 
sian-duties matter in hand confidently fe« 
that ere this report appears they will have 
received such substantial assistance fri 
State and national 
tives and the National 


- 
their own representa 
Association itselt 
have practically removed th 


An 


served in the boiler market. 


as to 


trouble. upward tendency is ob 


and there is 


good and steady demand for pumping 1 


chinery. 


Quotations. 


New York, Monday, Feb. 25 





Che pig-iron market is more active, with 
a strengthening tendency to prices 


Pennsylvania Pig Irons, Jersey City Di 


livery: 

No. 1 X foundry. $15 65 @$16 + 
No. 2 X foundry 7 IS 25 @ I5 50 
No. 2 plain... 14 50 @ 15 oO 
Gray forge...... 13 50 @ 14 6 


\labama Pig, New York 


No. 1 foundry, or soft 


Delivery 


15 00 @ 15 50 


No. 2 foundry, or soft.... 14 50 @ 15 of 
No. 3 foundry......... 14 00 @ I4 5 
Foundry forge, or No. 4 13 50 (@ 14 oO 

Bar Iron—Base sizes—Refined brands 
mull prices on dock, 1.50 (@ 1.60c.; frot 
tore, 1.75 @ I.80c 

Tool Steel—Base sizes—Good standard 
quality, 7 @ &c.; extra grades, 10 @ 14 
special grades, 16c. upward 

Machinery Steel Base ] 
store, 134 @ 2 

Cold Rolled Steel Shafting—Ba s1Z¢ 

from store, 2 a 2346 

Copper—Lake Superior ingot, 17 
electrolytic, 1O2nc.:; Casting a 6 

Pig Tin—27c., for 5 and 10-ton t 
fi. o. b 

Lead—For wholesale | “ 


Antimony 


son’s is about 10 @ I056C Hallett’; 


gc.; Italian, Hungarian and Japanes 


834c. 
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The Hendey-Norton Universal 


Miller. 


We give herewith two views of a newly 


designed vertical milling machine, which 


while it conforms in its principal featur 
now become a 
has fe 

Phe 


application or the 


to what has recognized 


type. nevertheless itures which ar 


peculiar to itself most notable ot 
these pt rhaps is the 


Norton 


means of which not only a very great range 


device to the teed mechanism by 


of feed is obtained, but any rate of feed 
] 


is instantly obtainable by the simple mov« 


ment of a lever, a table being given whic! 
shows the rate of feed in decimal part 


of an inch pel revolution of the spindle 


Gears for obtaining this motion are in this 


case placed within the column of the ma 


chine and the plate above the lever. whicl 


gives the rate of feeds is swiveled at on 


end, so that by swinging it upward to th 
+] 


left an opening is exposed through which 


seen oor oiled when 


the gearing can I» 
The 


by this internal mechanism carries a geat 


necessary shaft which is) dri 


at its outer end from which motion 


derived and carried through other gear 


giving further ranges of feed, there being 


a total of eighteen different rates varving 


from 0.003 inch to 0.160 inch per turt 


spindle. There is an 


feed for the 


of the automat! 


vertical knee, an automatic 
feed for the saddle upon the knee, and ot 
course the usual platen feed at any angk 
All these feeds are effected by mechanism 


which, so far as practicable, is placed wher 





NDEY 





NORTON 


UST d, 


feed in both direc 


it can be seen automatic stops 


being provided for each 


t110ons lor the platen teed tappets are 
fastened upon ait d « xtending along the 
front ot the platet which rod can be 
moved lengthwise by means of a knurled 
nut or collar near one end for the purpos« 
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spiral head spindle can be depressed 15 
degrees below the horizontal and swung 
15 degrees beyond the vertical. The over- 
hanging arm is clamped by means of bush- 
ings which are fitted to the bolts that pass 
through the uprights from side to side, 
these uprights not being split open, the 
builders considering that this is an ad- 
vantage, not only to the user of the ma- 
chine but to the builder as well, as they 
are not bothered by the alteration of form 
resulting from the springing which usu- 
ally takes place when a casting of this 
nature is cut open at a bore. Ample pro- 
vision is made for taking care of the oil 
or other lubricant, there being channels 
alongside of the head- and foot-stocks and 
arrangements for carrying the lubricant 
into a suitable at the the 
platen. Much attention has been paid to 
securing ample bearing surface for the 
spindle and for all the slides; the spindle 
is finished by grinding, and is fitted to 
phosphor-bronze boxes, which are tapered 
to permit wear to be taken up by endwise 
adjustment—the arrangement as is 
found in the latest of the 
Hendey-Norton lathes 

The spindle is of hammered 
hollow, and has a No. 10 Brown & Sharpe 
taper. There is a hole through it 1 1-16 
inches diameter. The driving cone is for a 
2%-inch belt, its largest stop is 1034 inches 
diameter, and the back gears are in the 
ratio of 5 to r. All feed motions are pro 
vided with the usual micrometer gradua- 
The vise has a graduated swivel 


vessel end of 


Same 
smaller-sized 


steel, is 


tions. 
base, and provision is made for readily re- 
moving the vise from this base, when the 
same base, placed under the swivel head, 
enables it to be set at any angle. The 
footstock center can be raised vertically 
or set at any required angle in the vertical 
plane. 

The machine is built by the 
Machine Company, Torrington, Conn. 


Hendey 





Interchangeable Gearing.* 
BY WILFRED LEWIS. 


It is well understood that the teeth of 
gears may be varied indefinitely in shape, 
provided that their forms are generated 
by rolling something on the pitch-line of 
the gear-wheel. This describing outline 
may be a straight line, circle, a logarith- 
mic spiral, or anything else that will roll, 
but it cannot be of a shape that will not 
roll continuously in contact on the pitch- 
line of the gear-wheel as far as may be 
necessary to form the tooth profile. 

Much attention has been paid to the 
forms best adapted to various combina- 
tions of teeth, with a view to engaging 
as many teeth as possible in action, and 
increasing the are of recess over that of 
approach for the sake of efficiency and 
smoothness in running. When such gears 


are made in pairs, to run only with 


each other, no reason may at first appear 


*A Paper read before the Engineers’ Club of Philadelphia. 
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why the forms of their teeth should not 
be determined by these considerations 
alone, but sooner or later the patterns or 
cutters made especially for a certain com- 
bination of gears will surely be wanted 
tor other conditions to which they do not 
particularly apply, and then it will be re- 
gretted that the teeth were not shaped for 
a larger range of usefulness. To be sure 
this would involve a partial sacrifice of the 
advantages originally sought, but when 
one pattern or cutter can be made to serve 
almost as well as two or three, it does 
not pay to be too critical and particular 
about the fine points mentioned, the im 
portance of which I believe has been large- 
ly overestimated. Of course, it is better 
that the arc of recess should be longer 
than that of approach, to reduce friction 
and drive as nearly as possible at right 
angles to the line of centers, and it is 
also desirable, for the sake of smoothness 
in running, to have a long are of action, 
to which the are approach contributes as 
well as the but a 
wheel for general use may drive or be 
driven, and its arcs of approach and recess 
should, therefore, not be very different. 
It is also admitted that obliquity of action 
has something to do with the efficiency of 
but the how 
much is efficiency affected thereby? For 
a long time involute teeth were avoided 
the thrust 
vlong the line of centers, which the early 


arc of recess, gear 


gearing, question arises, 


by some builders because of 
text-books pointed out as causing so much 
additional and unnecessary journal fric- 
tion, and instead of involute forms a 
cycloidal system was quite generally adopt- 
ed, in which the describing circle had a 
diameter one-half that of a twelve-toothed 
pinion. In this system the obliquity of ac- 
tion varies along the path of contact from 
zero at the pitch-point to about 23 degrees 
at the end of a rack tooth, or 20 degrees 
at the end of a pinion tooth, making the 
general average of obliquity about 11 de- 
grees. 

Along with this system arose the 15-de- 
gree involute system, for which Prof. Willis 
designed his odontogreph, and a 14'%4-de- 
gree system, for which the excuse has been 
made that the angle is easily laid off be 
cause its sine is practically 4. But there 
is no advantage in this over 15 degrees, 
which may be quite as easily and more 
probably the 
only advantage to be claimed is on the 
ground of thrust against the wheel centers 

It is readily seen that this thrust on cen 
ters is proportional to the tangent of the 
obliquity, which for 11 degrees is 0.194; 
for 1414 degrees, 0.259, and for 15 degrees, 
0.268; but these figures by no means rep 


accurately originated and 


resent the increase in pressure on journals 
due to the obliquity, because combined 
with the thrust there is always a normal 
driving pressure far greater in amount; 
and, it may be asked, what are journals 
for if not to take pressure in any direc- 
tion ? 
for different degrees of obliquity is meas- 


Obviously, the presstre on journals 
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ured by the secant of the angle, and not by 
its tangent, and the three systems should. 
therefore, be compared as follows: 


11° cycloidal, secant 11° 1.0187 
1414° involute, secant 141; 1.0329 
15° involute, secant 15 1.0353 


The differences in journal pressure’ for 
these systems are therefore very slight. 
and their differences in efficiency are still 
less, because, as demonstrated by George 
B. Grant some years ago, the obliquity of 
action in involute gearing has no effect 
whatever upon the friction loss in the teeth 
themselves. The sliding diminishes at the 
same rate as the pressure increases, and 
the loss in effect, whatever it may be, is 
wholly due to journal friction. 

The practical consideration of cost de- 
mands the formation of gear-teeth upon 
some interchangeable system 

The cycloidal system cannot compete with 
the involute, because its cutters are formed 
with greater difficulty and less accuracy 
and a further expense is entailed by the n 
cessity for more accurate center distances 
Cycloidal teeth must not only be accurately 
spaced and shaped, but their wheel centers 
must be fixed with equal care to obtain 
Cut not 
only more expensive in this system, but 


satisfactory results. gears are 
also when patterns are made for castings 
the double curved faces require far more 
time and care in chiseling. An involute 
tooth can be shaped with a straight-edged 
tool, such as a chisel or a plane, while 
the flanks of cycloidal teeth require special 
tools, approximating in curvature the out- 
line desired. It is, therefore, hardly neces- 
sary to argue any further against the cv 
cloidal gear-teeth, which have 1 
ing in popularity for many years, and the 


een declin 


question now to be considered is the angle 
inter 


of obliquity most desirable for 
changeable involute teeth. 

The importance of this question was im- 
pressed upon me about fourteen years ago, 
at which time Wm. Sellers & Co. contem- 
plated a change from the cycloidal system 
above described to an involute of which 
the obliquity was to be determined. A 
careful investigation of the subject in all 
its aspects then led me to the conclusion 
entirely satisfactory between 
and 


that to be 
the limits of a twelve-toothed pinion 
degrees 
fact 


2901 


was 


that 


a rack an obliquity of 


required, but in view of the 


would more fre 


twelve-toothed pinions 


quently engage other gears than racks 


an obliquity of 20 degrees was finally 


adopted. This increase of 5 degrees over 


common practice then seemed so_ rad- 


ical a departure from all previous experi- 
that it 
hesitation and the apprehension of a returt 


ence was undertaken with som«e 


later on to a more conservative amount. 
but the only regret has been that the 
larger angle was not adopted, without re 


By 


common consent the addendum distance 


gard to any preconceived notions. 


on all gear-teeth is between 0.3 and % 
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of the pitch, 0.3 pitch being used for cir- 


cumferential pitches, and (n being the 


number per inch) for diametral pitches. 
The firm of Wm. Sellers & Co. uses for- 
mer in both cases, but the general tenden- 
cy seems to be the other way, on account 


: : p 
of its convenience. — is equivalent to’ or 
r 


n 
0.3283 p, and the difference is, therefore, 
slight. 
sion about the merits of long and short 
teeth, shorter teeth being advocated for 
their greater strength, and in certain com- 
binations it is quite possible to use them, 


Occasionally there is some discus- 


but in an interchangeable system the ad- 
dendum must be long enough to insure an 
are of action that will safely cover the 
It not 
thought desirable to suggest a change in 


pitch in all cases. is, therefore, 
this well-established particular. 

The difficulty encountered in the use of 
involute gearing of common obliquity 
144% or 
ference. 


15 degrees—is known as inter- 
This most 
racks and pinions, and is due to the path 


is apparent between 
described by the point of the rack tooth 
crossing the involute face of the pinion 
near the base-line. A very important part 
of the acting face of the pinion must then 
be cut away to clear the rack at the loss 
of a large part of the arc of action, or the 
end of the rack tooth must be rounded, 
thus destroying its claim to the advantages 
of the involute system and giving it a 
To avoid this defect, 
which occurs in the common systems to all 


mongrel character. 


pinions of less than thirty teeth, it is nec- 


essary to increase the obliquity, letting 


a addendum in terms of the pitch 
@ = obliquity. 
n smallest number of teeth to engage 


with a rack without interference. 


; . 27a 
[hen it can be shown that sin. 7 a= 

i] 
(1); and assuming a = 0.3 and n 12, 


: nr , 
we have sin. * @ = 0.15708, whence 
20 

<= 23" 1¢'. 
Making @ 20° and a = 0.3, as in the 


16, and it has 
been found by experience that the interfer- 


Sellers system, we have n = 


ence is noticeable between twelve-toothed 
pinions and such gears as they frequently 
engage, of from thirty to sixty teeth. 


Letting a 0.3283 in equation (1), we 


o 2 2 ° a 
have sin. ?@= “~, from which n = 30. The 


angle 22%4° is suggested as a convenient 


one to adopt, being a quarter of the quad- 
rant, and for this it is believed the inter- 
twelve-toothed pinion 


ference between a 


nd a rack will be practically impercep 
tible. For a we shall then have n = 
2 
; 13.35; and for a 0.3, ” 
sin, * 22% 
12.87 


The pressure on journals will be in- 


creased to secant 221%4° = 1.0824, which 


is only about 5 per cent. more than usual 
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will always cover the 
0.3 to 0.0 thereof, and 
in extreme cases. 
teeth of pinions will 
be less concentrated at the base line, and 


The arc of action 
pitch by a margin of 
it will vary but little 

The wear on the 


by avoiding interference, their arc of ac- 
tion is actually increased. It may be urged 
that the whole load is necessarily concen- 
trated on a single tooth, and without de 
nying this, I maintain that such is gen- 
erally the case in any system of gearing, 
however long the arc of action may appear 


on paper. A division of the load on sev 


1 


eral teeth implies absolute perfection in 
forming and spacing the teeth, a condition 
never attained in practice, and it is there- 
safe t that the load 
is carried by more than one tooth under 


fore never 


» assume 


any circumstances. Frequently the ser- 
vice required of gearing necessitates a 


change in pitch due to wear at some part 
of the circumference more than at others 
For example, in a punching machine the 
load is concentrated on a few teeth, which 
do the work while the others have com- 
paratively nothing to do, and as the work- 
ing teeth wear away there is necessarily 
a change of pitch between them and the 
others not so worn, while the pinion prob- 
ably wears all over and retains a uniform 
pitch. 
/ degree ob 
increase the 
»f teeth will be effected in addi 
tion to the advantages already mentioned 
and if it the of the 
Philadelphia to advo 
reforms 11 


By the adoption of a 22 


liquity a considerable in 


strength « 
is within 
Club of 
cate much-needed 
I would 


Interchangeable Gearing’ as a_ subject 


province 
Engineers’ 


in engineering 
suggest “Uniformity in 


practice, 


worthy of its attention. By the action of 
the Franklin Institute more than thirty 
vears ago a standard system of screw 
threads was inaugurated, and if by the in 


terchange of opinions an agreement among 


engineers can be reached as to what 


sys 
tem of gearing is best for general adop 
tion, the 
exists may gradually disappear 


needless diversity which now 


The object of this paper is not to direct 


an expression of opinion in concurrence 
with the views here expressed, so much as 
to bring out well-considered discussion 
leading to the formation of sound opin 
ions. 

I realize that a good deal may be said 
against the introduction of a new system 


of gearing differing from those already 


in use, and that it may be impracticable 


in many cases to make any change, how 


ever desirable, but with the great im 


provements that have recently been made 
in the methods of a change 


gear cutting 


of system 1s not so serious a matter as it 


was a few years ago 


Uniformity in interchangeable gearing 
by all builders of machinery is certainly 
to be desired, and to this end it should be 
possible for engineers to agree upon the 
system most worthy of adoption, leaving 
the question of expediency to take care 


itself. 


— 
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Hot Blast Heating. 


In hot blast heating, the proportional 
heating surface is generally expressed in 
the number of net cubic feet in the build 
ing tor each lineal foot of I-inch steam 
pipe in the heater. On this basis, in fac 
tory practice, with all of the air taken 
from out of doors, there is generally al 
lowed from 100 to 150 cubic feet of space 
per foot of pip ccording as exhaust o1 
live ste ised, t term ve steam 
being taken in its ordinary sense as indi 


cating steam of ab pressure 
returned 


be 


and 


If practically all of the air is 


from the building, these will 


hgures 


raised to about 140 as the minimum, 


possibly 200 cubic feet as the maximum 
per fcot of pipe. Of course, the large: 
the building in cubic contents the less it 
wall and roof exposure per foot of cubic 
space, and consequently the less the loss 


of heat and the smaller the 


tively to the cubic contents 


ings, used for manufacturing purpose 


upants are usually well scat 


fifteen to 


where the oc: 
tered, an air ch: 
twenty minutes 


inge once In 
general 
similar build 


reduced t 


represents the 


practice, but in public and 


ings this change is of necessity 


one 1n even f twelve minutes. Owing 
to the inc: sed lo of heat by leakage Or 
ventilation under condition and 
also to the demand for a slightly higher 
temperature than in the shop, the allow 
ance is dropped to from 70 or 75 to 22 
cubic feet of space per foot of pipe, for all 
of the air is taken from out of doors and 
low-pressure stea usually employed 
The great range in all of these figure 
must mal evident the influence of the 
re, construction and uses of a building 


upon the size of the apparatus required 
and show the necessity of extended experi 
ence for the proper designing of any sys 
tem of heating and ventilation.’’—Extract 
from ‘Treatise on Ventilation and Heat 


ing,’ by B. F. Sturtevant Company 


Don't try to feed a boiler with milk \ 
branch railroad in the dairy region ot 
New York has a water tank at Cincin 
natus which is supplied by a pump in an 
djoining creamery. An employee recentls 
made a wrong nnection and filled the 
tank with sour milk and a tender wa 
filled from the nk The sour milk would 
not feed into the boiler, and it was found 
that the onnectio1 wer hoked wit! 
ird 

It ted in England that a machine 
has been tented for casting steel chain 
A single link can be cast on the end of a 
chain, or it can be made to join two 
former ks together. The links are cast 
in circularform and are afterwards pressed 
or forged to elliptical shape, fitted with 
the usual stud or strut and annealed or 
subjected to other processes of treatment 
for steel 





FIG. I, CAM-CUTTING 


Uniform Feed Cam-Cutting Machine 
The 


engravings, for which we and our readers 


accompanying half-tones and line 
are under obligations to the National Cash 
Register Company, of Dayton, Ohio, show 
an extremely interesting cam-cutting ma 
the 
The class of cam to be cut is 


chine used in manufacture of cash 


registers. 
the one having a groove of varying radius 
in the face of a cam disk. It is, of course 


desirable that the lineal feed of the cam 


blank 
stant 


the milling cutter be con 
this, the 


against 

In order to accomplish 
angular feed must be slowed down as thi 
Increases and 


f the cam 


radius « 
be quickened again as the radius reduce 


groove 


and the special features of this machine 
are intended to accomplish this object. 
The 


tion of the machine is best shown in Fig 


general appearance and construc 


1, 2and 3. The milling cutter head a and 
the spindle will be seen at one end of the 


machine, mounted ina fixed position in the 


base hb. Facing the milling cutter is the 
master cam or former c, which is also a 
chuck, being fitted with a draw-in collet 
for holding the cam blank to be cut. Such 


completed — is 
The 


of the machine has lengthwise guideways 


a blank with its 


groove 
shown in place in Figs. t and 3 base 
on which slides a base-block d, capable of 


being slid endways by the lower hand 
wheel in the foreground of Fig. 2 in order 
to present the cam blank to the cutter and 
sink the latter to the required depth. The 
base-block carries a laterally sliding block 
¢, on which are'mounted the head carrving 
feed works \t the 


and ris 


the master cam and 
right of the master cam in Fig. 1, 





MACHINE, 


GENERAL VIEW. 

ing from the base-block d, will be seen a 
curved arm / carrying a roller at its top 
against which the master cam c abuts, be 
lever g 


ing held thereto by a weighted 


and weights ft. The master cam 1s re 
volved by the belt pulley ¢ above it; and as 
it revolves it, together with the entire 
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head, is pushed away from or drawn 
toward the roller carried by the arm e by 
the action of the cam on the roller and the 
This 


cam 1s 


counter action of the weighted lever. 


lateral movement of the master 
partaken of by the cam blank, and the de 
sired profile of the cam groove is thus 
produced. 

The mechanism for varying the speed 
of rotation of the and blank 


to suit the radius at which the cutter is at 


Master cam 


the moment acting, is made clear in Figs 
in which the parts so far men 
the 
The pulley 7 drives an 


4 and 5, 


ticned are same letters as in 
Figs. 1, 
adjustable-stroke crank J, 
link k the 


the center m1. 


given 
2 and 3. 
through 
lever 1 


\ second o cillating 


which 


the drives oscillating 


about 


lever m is connected to l by a block O, 


which may be slid endwise in a slot in / 


which in 
fitted at 


Lever n drives two links Pp gq, 


turn drive arms rs, which are 


their ends with friction pawls properly ar 


ranged to drive the flanged disk f¢ In 


spection of the friction pawls and of the 


direction in which they face will show 


that one pawl drives the disk ¢ during the 
upward movement of 7 and the other dur 


ing the downward movement On the 


haft of disk t is a worm u engaging with 


a worm-wheel below it, but out of sight 


Fig. 2. This worm is keyed to 


the 


except in 


and gives rotary feed motion to the 


master cam arbor. If lever n is moved to 


the right, block o will approach the cente? 


of motion m of lever /, and it is obvious 
that the movement of the pawls, and 
hence of the entire feed motion, will be 
reduced, and, contrariwise, that the re 
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Aluminum at the Paris Exposition 
1900.* 

rhe international 
in Paris, the first, in 
served as landmarks in the history of al- 
uminum. It made its first public appear- 
ince in the shape of a bar, lying on black 
labeled 
from 


held 


have 


five exhibitions 


since 1855, 


velvet in a glass case, and 
“L’argent de l’argile,” ‘“‘the 


That bar probably cost more than 


silver 
clay.” 
its weight in gold 

The exposition of 1867 found an estab- 
The 
metal was being sold commercially at the 
rate of $12 a pound and to the quantity 
of 1,000 kilograms (1 long ton) a year 
The important alloy with copper-aluminum 
bronze was then shown for the first time. 

The 1878 exhibition marked only a mod 
erate expansion of the industry. The 
yearly output had nearly doubled, but the 


blished industry to be represented. 


selling price was the sam«¢ 
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and the Cowles alloy products were shown. 
The features of this display were the large 
masses, ingots, sheets, etc., of pure metal, 
the of aluminum ever 


brought together in one place up to that 


largest quantity 


time. 

The last year of the century finds the 
industry upon an entirely different basis. 
From an annual production of 70 tons it 
has risen to the relatively enormous figure 
of 7,000 tons; from a price nearly $5 a 
pound to the almost incredible figure of 
It is almost needless to 


30 cents say 
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is true now, as then; possible uses for 
large quantities of aluminum 
known, which the probable reduction in 
price during the next five or ten years 
will convert into actual uses 

Such being the present facts with re 


are now 


gard to output, prices and applications 


we can state with exactness that the 


minum industry is now, at the end of th 


century, upon a strictly normal con 


mercial basis. Aluminum is now 
really a metal of everyday life as silver 
nickel, mercury, copper, brass, tin 
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The 1889 exhibition marked a period of 
revolution in the industry. The yearly 
output had increased to 71 tons and the 
selling price of the pure metal had de- 
creased to less than $5 per pound; in fact, 
that very year it fell to nearly half that 
figure. The industry was finely represent- 
ed at that exhibition, as befitted its rapidly 
The French De- 
two Castner 


increasing importance. 
ville and the 
and Netto processes were large exhibitors, 


process, new 


*From a Prof. Joseph W. Richards, in 


Journal of the Franklin Institute. 


paper by 





—— ——— 
FIG. 5. PLAN OF CAM-CUTTING MACHINE. 
that this decrease of price to less than one- lead or iron, though not to the same de 


tenth of its 1889 has been the 


prime cause of the great demand for the 


value in 


Every decrease in price has opened 
up the way for 

Many an experimenter has reported of al- 
“It is most admirably adapted 


metal. 
larger and novel uses. 
uminum: 
for this purpose, and when its price shall 
have reduced, and has 
waked up a year or fact 
that his hoped-for reduction of price had 
occurred and that the application he had 
The same 


etc etc.,”’ 


so later to the 


been 


discovered was then possible. 


In the United 
iron, copper 


gree as several mentioned. 
States, in 1808, pig 
lead and zinc were produced in greater 


only 


quantity than aluminum, and only pig 
iron, copper, lead, zinc, silver and gold 
surpassed it in value of output. When 


we wish to make a given object in 
metal, it can be made cheaper in aluminum 
than in anything else, excepting zinc, lead 
or iron; brass, copper and all the other 
metals are dearer. 


Bearing these facts in mind, it can read- 
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ily be understood that a complete exposi 


tion in one or even in half a dozen ex 


hibits of all the present uses of aluminum 


was not to be expected Che aluminum 


exhibit was in scattered through 


or the 


reality 


all parts immense exhibition. In 


electrical apparatus it was frequently used 


in place ot copper; in the 
f 


machinery ex 
¢t 
t 


hibits its use was general in pat 
frames and 


light-running machinery, and 


ises of auto-vehicles; in optical, photo 


eraphic and general physical instruments 
he applications were so general as to defy 
enumeration; while possibly one-half and 


probably a still greater proportion of all 


the steel used in and around the exhibition 
had had aluminum used in its manufactur: 
to secure soundness of the ingots 

The special exhibits of aluminum repr 
nted, therefore, only a fraction of the 
almost innumerable applications to which 
aluminum has really attained; and, while 
mostly satisfactory in themselves, cannot 
be considered as alone representing fairly 
the 


these 


completely whole industry By 
exhibits 
those of 


n industry 100 times as larg« 


were 
1880, 


emselves scarce ly 


$ pretentious as yet they 
repre sented a 
with the other applications 


l'aken together 
of aluminum to be seen all over the ex 
hibition, they give an adequate idea of the 
which 
»w into daily use 
The firms now 
ie Pittsburgh Reduction Company, Niag 
ra Falls; the 
nd Aluminun 
he British Aluminum Company, at 
ers, Scotland; the Aluminum 
Gesellschaft, at Neuhausen, Swit 


extent to aluminum has entered 


producing aluminum 


Cowles Electric Smelting 


Company, Niagara 


erland; the Société Electrometallurgiqt 
Francaise, at La Praz, Savoy. This year 


vill also see put into operation a nm 
Pittsburgh Reduction Com 


Lawrence River, Canada 
nd two new plants of the Neuhausen 
(Company, one on the Rhine at Rhei 
Lend G: 
The es 


have 


felden 


Germany, the 
ein near Salzburg, in Austria 
tablishments already in operation 
<apacity of 34,000 horse-power, capable of 
producing 7,000 tons of aluminum a 


the 


yeal 
vith the additions referred to, totals 
Il be 47,000 horse power! and 10,000 tons 
nnual capacity 

The 1 
The 


ondon 


exhibits in detail were as follow 
British 
had two large exhibits, the 


with th 


Aluminum Company, of 


n the ground floor dealing more 
crude metal, the one on the first floor wit] 
manufactured articles. Besides a fine d 


and 


wire, objec Ss OT 
tured by varlo 
show! There w 
with hood and condensing ap 
paratus, by Storey & Sons, built for us¢ 


n distillin acetic acid Several of 





England, doing satisfactory 
The workmanship was 
\ portable water 
igned for army use, weighing 25 pounds 


ind capable of producing 200 gallons of 
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good drinking water daily. Some of these 
have been put to use in South Africa this 
vear. A Derby firm showed a dog-cart 
with aluminum body and shafts, and spi 


er-like wheels, which was a miracle ol 
ghtness combined Will idequate¢ 
strength Mr. Chatterton, of the Madras 
Industrial School, sent three large vas¢ 

nd a fine panel Indian repoussée style 
vhich were models of fine workmanship 
and artistic design. The Indian workme 
take very quickly to aluminum in place of 
brass and copper, and the n re 





tive use 1S as 


Various other 


f culinary utensils for na 


uming large dimensions 
British firms showed hardware, furniture 
immings, ecclesiastical furniture and 


many other lines of manufactures, all of 
excellent workmanship 

The Société Electrometallurgique Fran 
Savoy, 


ise, whose works are at La Praz, 





had thenext most important exhibit. Besides 
he usual articles to be expected, were to 
be seen many novelties. Samples were 
shown of the military equipments adopted 
had 
Auto 


motor cases 


by the French army, some of which 


seen severe service in Madagascar 
mobile castings for frames 


and 


also a motor c 


wheels were very much in evidence; 


1 


body of sheet metal 


aTriage 
1 


weighing only 45 kilos. There was a good 


display of electric cables for power trans 


mission; also various patterns of sleeve 


for connecting and joining rods and ca 

ble A large funeral wreath of stamped 
- . _ - 

eaves, laurel and oak, painted, recalls a 


1 1 
} 


European custom which is unfamiliar here 


\side from the producers of aluminun 


iny users of the metal in particular way 
he line of culinary 
utensils the Griswold Ma 


] rie ra. 


were exhibitors In t 
nufacturing 


and the Wagner 


Company, of 


Manufacturing Company, of Sidney, Ohio 
fittingly represented the great interest 
which Americans take in this most p1 
cal application to everyday life. In ele 
trical appliances, many firms in the ele 
trical department showed switchboard 

vr frames, motor cases, lamp shad 
reflectors, searchlights, et« In the d 
partment of scientific instruments, its use 

general for balances, field glasses, tel 
copes, theodolites, photographic cameras 
nd parts of many delicate instrum« 


Mr. Levy, of 


process using d ite nitric acid Cha 

donnet’s machine for making artificial sill 

‘ construe l gely of aluminum fo 
e same re T n he nitric acid used 


rrrodes almost every other metal which 


night be ed | e! Wyss & Co.. of 
Zurich, showe¢ n aluminum naph 
ha launch a engine part Their work 


vas solid and durable, but lacked finish 
Paris, showed some 


emarkably fine large castings for parts 
f auto-vehicles and motor mechanism 
For instance dynamo frame complete 
eighing R= ) 40 pounds i cannor 
irriage traile veighing about half as 


»> 


much, for a mountain field piece His 
ire’ \ mo | \ ( med to be 
lighter and stronger than wood, and do 
not sly This foundry turns out seven 
ft casti month, the larger part 
if which are for ! 1 automobile 
Pp ) ( 
Japy Freres & f Paris, showed a 
e asso eq ents ; and 
| Legros ( ry utensils 
Many other s1 firs displayed miscel 
ne 1 ‘ 
Ad ( fe e of the present state 
f applicatior f luminum is the de 
velopment ot g, light alloys 
The Albradium Syndicate of London, 
howed one whi little lighter in 
Jor than aluminum, and applied to nu 
merous mechani ises The Partinium 
Company, of P I 1 large display 
of their tungsten-hardened alloy in culi 
narv utens 1 iry equipment and mo 
tor cases and frames he castings were 
very clean and true, and are of great 
value if yng as is claimed—s50,000 
pounds yx e inch tensile strength 
The latter « } rrobably exaggerated, 
it it is a fact that the best of these light 
VS are 1! 9 gull bronze section 
I sect \ easily as brass 
Phe Gol dt | ss of producing 
any rare metals by ignition of their ox 
eS W ninum powder was finely rep 
ented ' Ge r \ large 
case was filled with quantities of pure 
chromiut tungsten, manganese, and the 
ferro alloy with the meta ind also 
h titanium, boron and molybdenum 
way, 
v in regular 
mere \ Philadelphia 
ingements to 
( pt ( 
of w ng aluminum, the 
lera g aluminum de 
rve 1 be high] }) n ol lt the 
W. ¢ Herac of Hanau, 
G ( ed Ger 
f wires, rods, 


eet vi nd ourt vil perfectly 
operated 


of any kind, and 


g to 1 inventor, in 
erely « g ‘ faces to be joined, 
laying toge ( heating « irefully to the 
temperature at which the metal com 
neces f ften, kee ping at that tempera 

r 1 meanwhile hammering together 
perfect weld Che proc is thus 

‘ ( f autogeneous soldering 
lhe é ( the fact that 
( « ‘ p constant; 

t e metal becomes 
also commences 

» oxid hich conditions defeat the 
elding. It merely a question of main 
taining the int by a blowpipe at the 
prop per incipient softening 
ind hammering together to a weld. The 
amples shown were certainly very well 
lone, and the proce opens up a new era 


the method f working aluminum 
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The Insistent Operative Conditions 
of the Gas Engines. 


BY W. OSBORNE. 

While much has been said on the tech 
nical side of the gas engine, while its de 
fects as a converter of heat into work 
have been pointed out and its weaknesses 
as a machine have been made known, there 
the gas 


great interest both to the user and manu 


is one particular of engine, of 
so much discussed ; 
There 
is not an engine on the market to-day that 
that 


facturer, which 1s not 


and that is, the man who runs it 


is not blamed at some time for thing 
helong, not to it, but to the engineer, and 


yet this trouble, [| am sorry to say, does 


not 
Some 


ome from the man directly 


builders, in) looking for trade 


have made extravagant claims. In thei 
cle Sire to 


lial ole 


chine 


show how simple, durable, re 


and easy to manipulate their ma 


really is, they lead the purchaser to 


<uppose that the cheaper a man will work 


the more de irable he is as an engineer 


Thus it comes about that we sometimes 


find a man who could hardly run a corn 


heller successfully, in charge of gas en 
gines. This is not said to in any way de 
tract from the merits of the many good 
men at such work, but to draw attention 
to one thine that has hindered the more 


rapid appreciation of the gas engine in 


some direction 
Another thi this ad 


available, 


g that hinders 


vancement is the lack of prac- 


tical knowledge of the principles of the 
gas engine, viewed as a working machine, 
The 


steam en 


and from an engineer's standpoint 


knowledge of how to handle 


gines is nearly universal in this country. 


Phe boy on the farm has seen the thresh 


ing engine and heard talk ever 


since he 


engine 


can remember. Every sawmill 


mull 
for its 
The 


the country 


and grist has been an educational 


centel community of boys and 


men locomotives, running through 


in all directions, have carried 
the tever, so that a great many boys have 
been studying and planning for the time 
when they could have an opportunity to 
These things have been going 
the 
a power producer, and now tt 


is bard to find 


run «ne 


on ever since steam engine became 


familiar as 
a community where there 
is not someone who understands the con 
ditions necessary to have an engine run; 
not always under the best conditions for 
efficiency, perhaps, but still run and do its 
work 

consider that the 


Furthermore, while I 


gas engine, as a machine, is far simpler 


and easier to than a steam en 
gin 


thing 


manage 
(including the boiler), there ts 
that should be 
and that 


a gas engine 


one 

borne in 
the 
will 


distinctly 


mind, that 1s, while condi 


tions under which run 
are thus simpler, they are also more im 
perative 

To explain my meaning by an illustra 
tion: To start a steam engine, the boiler 


must have its proper supply of water, the 
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fire must be built, steam raised, the engine 
crank must be put in proper position, the 
and the steam 
The last act does not call for 


cylinder cocks opened 
turned on. 
any nicety of manipulation. More or less 
that 
only means faster or slower motion, and 
With 
a gas engine (I am speaking in both cases 
that 


sieam, so there is enough to start, 


not a failure of the whole attempt. 


of the small sizes of engines are 
commonly found all over the country), if 
it uses a tube ignition, the gas is lighted 
the engine is set in position to 


first 


to heat it. 
the valve or 


the 


draw in its charge, 


valves are opened to admit charge, 


the motions necessary to draw in and then 


to fire the charge are gone through, and 


the engine starts. To have the engine 


start, though, requires close attention to 
some apparently simple things. 

Phe tube must be hot enough. The en 
set right to have the func 


The 


right amount of gas and of Air must be 


must be 


gine 


tions come in their proper order. 


turned on, and a certain amount of energy 
\ failure 
failure to 


must be imparted to the wheels 


in any one of these means a 
start 
\ny that 


road in the gas-engine business—it 


man is doing work on_ the 
mat 
ters not for what make or style of engine 
tell you that 


trouble, it 


he is. traveling—will much 


oftener, in case of will be 


found to be due to non-compliance with 


one of these conditions, rather than to 
any defect in the engine. He will also 
likely tell you the third particular is the 
one that most frequently gives trouble; 


that is. not getting the gas and air turned 
on in the proper proportions; and nearly 
The reason 


With 


steam the more work,” 


always the gas is in excess. 


for this is not far to seek steam, 


“the 
fore 


more there 


with a gas engine, “the more gas the 
more work,” instead of “the more mix 
ture, the more work,” which is true of a 
proper mixture. 

I believe I am safe in saying that a lack 
of proper understanding of this one point 
has given more trouble to gas engine users 
than all other causes combined, except 
actual neglect 
borne in 


It cannot be too constantly 


mind that gas engines, so called, are gas 


and air engines, and that the air is just as 


essential to their operation as the gas; 
and also that more gas does not mean 
more power, but often much less. Air is 
cheaper than gas and it pays to use all of 


it that the gas needs; better have a sur 
plus of air than a surplus of gas, better for 
the engine and better for the pocket-book 
If a man gets the idea firmly fixed in his 


mind that, to run a engine, he must 


- 
gas 


get the charge in, keep it in and explode 


it, and that the charge must be of a proper 


proportion, he need have very little 


trouble, outside of actual breakage, in 


running an engine. 
Some judgment in setting is necessary 


to get the mixture right, and if a man does 
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not clearly understand why he is trying, it 
is not as readily done as if he does. Gas, 
being always under some pressure, comes 
in whenever a valve is opened, the air 
only when there is some diminution of 
pressure within. The slower an engine 1s 
turned the less gas should be turned on, 
as it has more time to get in and crowd 
The lighter the atmosphere the 
has 


out air. 


less should be turned on, as it 


gas 
less pressure to help it in getting in; and, 
more important still is it to remember 
that if not enough gas is turned on, re 
peatedly trying to start tends to correct 
this, and finally enough will be gotten in; 
but if 


effort only makes the matter worse, and 


too much is turned on, increasing 
the engine cannot start until this surplus 
gas is rid of 


done by shutting off the gas and turning 


gotten This can be easily 


the engine as in starting, thus pumping 
Caution should be 
has been gotten 


When this 


make a 


out the surplus gas 


used, as when enough 


out, the charge will explode 


happcns the engine is ready to 
fresh start. 


visited a plant driven by a gas 


l ence 


engine, and found four pressure regula 


between the main line and the en 


tors 


gine, and at the engine a cock carefully 


marked, as well as means for adjusting 
the air opening. This showed how im 
portant they considered a regular pres 
sure, 

Anyone that can do a little thinking, 


that can keep his eyes open, and who ts 


careful, can run a gas engine. In_ the 
hands of a careless man it is safer to 
have in a neighborhood than a_— steam 
boiler is, but it will refuse to run, for 


trifles that a steam engine wouldn’t mind, 
and to run its best it must be humored in 
“Like causes producing 
the 


its peculiarities. 
like effects.” it 
causes are not alike if the effects are dif 


is clear proof that 


ferent. 

I have not gone over in detail the other 
peculiarities, as I believe that the man that 
thoroughly masters this one is intelligent 
enough to handle the rest; while if he does 
not master this one, he will have so much 
trouble that a little more will not matter 


much 


\ standard for twist 
drill like 
heen proposed to the Union of German 
Herr Pasler. It 


ranging 


system of tapers 


shanks, mandrels and the has 


Engineers at Breslau by 


embraces eleven from 9 


S1ZeS 


m/m diameter of shank at the small end 


and 12.5m/m at the large end to 80 m/m 


at the small and 1oo at the large. The 
system is made as simple as possible, and 
also is accommodated to the Morse sys- 


tem in order that drills of the latter may 


be used in sockets of the new system as 


far as possible, no alteration 


either with 


or with but a slight one. A taper of 1-20 
is followed throughout. The larger tapers 
are decimally arranged and correspond to 


Reinecker’s 
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Hardness, or the Workability of clamped on its upper surface over a | the test bar Between the table and the 





Metals.* inch central opening, which receives the tray is a revolving disk, packed with rub 
point of the drill. Four rods attached to ber to prevent dust following the flutes ot 
es ee this table pass downward, and are attached the drill The disk revolving with the 
A test of the workability of a metal will to an iron weight near the floor drill catches all drillings and-throws them 
not distinguish between hardness, which Loose weights, from! pound to 10 to the edges of the tray, which fits dust 
blunts a tool, and tenacity, which makes it pounds—so pounds in all—are added, tight to the table, saving all for analysis 
difficult for a tool to remove a portion of aking the whole load on the drill The table casting extends upward behind 
the material. : point i50 pounds Phe test speci the test piece, and then forward to allow 
\ punch pressed into the surface of a men is weighed, and an equal amount of the clamping of the test pin to the table 
metal is hindered by both these proper- sem, vable weight is taken off. The down In the center of this upper part ts keyed a 
ues. ' ward movement of the specimen is trans round guide which slides freely through 
Prof. Thomas Turner constructed a ¢, rred by a steel ribbon to an arm moving bushing in a projecting part of the frame 
tnachine which indicated hardness by the, = teal ‘* arings. the end of which carries The shaft of the hand-wheel above it ha: 
scratch of a standard octahedral diamond  pecordine per vhich multiplies the eth cut in its surface and a rack shown 
across a polished surface. Gram weights — ,,.,, od Gee ¢ Hews Chic nemnil i inced in a ' D nN act { 
were placed on the diamond until a scratch ct directly on ¢ paper table pro- When tl rac wht t perpen 
could just be seen as a dark line on a dicular pos nap wer end 
bright surface The number of grams passed throug hol e upp dk 
was the degree of hardness his is the 7 | , Ne ric wlied to. the 
most practical test for metals too hard t nd-wheel ( Op ds 


be cut with a drill, such as chilled an 


white cast iron 


In the Transactions of this society, Vol < wered to ri ; e drill point the 
v. page 140, Prof. Thos. Egleston de rack is detached and placed in the rizol 
scribed a machine for testing hardness by tal position show lhe vertical strip at 
the use of a weighted drill, which le thy oht of the ‘ ‘ ected to the 
afterwards abandoned disk directly he id by \ eel ril 

In 1897 Mr. Chas. A. Bauer, unaware of bor whic change y vertical moti 
any former experiments along this line f the table tary moti he coun 
rranged an ordinary drill press as a test | terbalance arm on. ball bearings. hav 
of hardness. He used a hand-made flat ng a pencil at its lower end, is held to the 
3g-inch drill, with 160 pounds pressurs disk by a. set-screw Before tightening 
with a speed of 250 revolutions per min base line is drawn parallel with edge of 
ute the record paper The belt drive a loose 

\ revolution counter records the num pulley on the rear end of the arbor which 
ber of revolutions of the drill required to carries the heveled gear. In the rear end 
penetrate a test bar exactly inch after is a socket for a inch flat drill ground 
the lips are under the surface his ap left handed \ test bar can be placed on 
paratus has been in constant use since that the blocks shown on the shelf and pressed 


date, and is a practical success iwainst this drill by the vertical lever t« 


{A full account of the Bauer machine remove scale and sand at the point which 
with illustrations, appeared in our issue is to rest on the test drill. By raising a 
of April 1, 1897, so that it is not necessary lever at the right of the gears a clutch 


to reproduce a view of the machine here causes the test drill to revolve, and sets a 


7 


Incidentally, it may also be proper to men trip, which, when the drill has penetrated 


tion that a full account of the hardness the required distance, throws the clutch 


testing apparatus of Ludw. Loewe & C out Each ten revolutions of the = drill 


urns a horizontal serew one revolution 
| 


Berlin, is contained in the editorial cor 


This serew has ten threads to an im 








respondence of this paper in issue No. 36, h 
1900.—Ed. “American Machinist.”’ | | —— -_ ae and moves the record holder on the hori 

I arranged with Mr. Bauer to make such ontal guide rod Phe pencil moved by 
machines for the market, using an auto IG. 1. KEFP’S HARDNESS TESTING MACHINI the table at right angles to the motion 
graphic diagram for a record instead of of the paper describes a diagonal \ny 
the number of revolutions. When I had vided, with a curvature equal to the path Y@tiation in hardne requiring more o1 
constructed a machine. I found that with of the pencil, and which is moved at right less revolutions of the drill, changes the 
an ordinary drill press the varying fric angles to the mark made by the pencil by direction of the diagram. To prevent any 
tom of the working parts miuenced the wweonc of a screw driven by a worn on horizontal vibration of the hanging load 
diagram. With a drill penetrating the top ine grill spindle; 100 revolutions of the Pest Project from the bas Ball beat 
of a test bar, the hot chips remaining ns grit) move the per 1 inch inch -pene gs around e weight prevent 
ontact with the drill drew the temper of tration moves the pen 1 inch friction 
the extreme edge \ horizontal machine a , Scale of Hardne \s the diagram 
developed more defects than the vertical | Phe following additiona description of will be diag etween 90 degre 
form After repeated failures, I placed the apparatus, not a part of the paper ts nd the base ne described by the pence 
all of the working parts below the table. indly supplied by the author.—Ed. | before the drill move with an ordinary 
making the drill enter the under side of “All that hangs on the point of the drill, transparent protractor, the angle that tl 
the test specimen, and not giving the drill composed of the test bar with the wooden diagram makes with the base line is. the 
any vertical motion block and wedges by which it is clamped degree of hardness, 90 degrees, the limit 

Fig. 1 shows this machine \ table. to the table. with its rods and weights, Of the machine is the hardness of any ma 
with a vertical motion, has the test bar weighs 150 pound Just under the table terial that the drill cannot penetrate 

is a trav to catch all drillings. The drill The speed of the drill 1s 200 revolutions 


*Presented at the New York meeting (December, 1900) 
of the American Society of Mechanical Engineers point passes through the tray and table to per minute, to prevent heating unde all 
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conditions. A variation of speed does not 
materially vary the diagram. 
specimen and its weight hang on 
f the drill practically without 
friction. They move so freely that it is 

ecessary to apply a slight friction to the 


lhe 


the spoint 


all-bearing to prevent a vibration of the 

encil point 

load would materially 
diagram. 100 pounds gave 

125 pounds, 38.4 degrees, and 

150 pounds, 32.9 degrees. A trip is set to 
top the drill at any desired depth of hole. 


\ variation of 
ntluence the 


$5 degrees ; 
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bar of 39 degrees; but the same drill re- 
sharpened, and in a hole alongside with 
the scale ground off, gave 32.5 degrees. 
I, therefore, countersink with a ™%-inch 
drill until the lips are nearly into the sur- 
face. Entering, the test drill in this coun- 
tersink begins with a full cut, and shows 


the hardness of the metal uninfluenced 


by local and varying conditions. (I use 
the term “hardness” when I mean worka 
bility of the metal, or abrasive resistance. ) 
For experimental work, as for this paper, 
the drill is ground after drilling each hole; 


TABLE I 
Number revolutions of drill 10 201 304 40 
PANES GORE. cc cecaccnes 15.1 degrees 14.6 degrees 13.9 degrees 43. degrees 
Second test...... 29.1 ” 20. ” 20. m 28.6 ” 
BRIS TSE cc cccccses 27.9 si a7. 28.4 = 


By a 
pinion and rack, that is disconnected while 


lhe machine is started by a clutch. 


drilling, the table with specimen is raised 
will by a hand-wheel at the 
friction 


or lowered at 
ipper part of the machine, with 
applied to its rim, that will support the 
150-pound load. 

Drills.—I 
drill made 


drill, and would wear better. 


found that a straight, fluted 
a better diagram than a twist 
The Cleve 
Twist Drill Company guarantees to 
drills for this purpose of uniform 
temper and shape. I grind the heel of the 
drill away, so as to leave the lips 1-16 inch 
thick and the shape of an ordinary flat 
drill. 


wZrees, 


land 
make 


The straightway drill ‘gave 25 de- 
and the twist drill 29 degrees, but 
probably the difference in clearance would 
‘ause this. The straightway drill ground 


to 10 degrees gave 77 degrees; given a 


very little clearance, but the heel still 
touching, gave 59 degrees; with heel 
ground away like a flat drill gave 30 
degrees 

Grinding.—I found that a dry wheel 


would draw the temper from the extreme 
cutting edge, and that the ordinary grind 
ers would not make each lip cut alike. [ 
therefore made the very simple wet grind 
er shown in Fig. 2. The angles of the 
drill are those recommended by the drill 
makers, and in using the machine all drills 
The 


very 


to be ground on this grinder 
make 
sharpened by 


are 
grinding does not, however, 
Drill 


grinder, all angles exactly alike, and both 


much difference 
lips taking the same chip, gave 30 degrees; 
drill sharpened by hand, 31 degrees, and 
ground so that only one lip cut, gave 30.8 
degrees 

Entering the Drill.—lIf the drill is start- 
ed on a flat surface it enters more rapidly 
at first, making the first part of the dia- 
gram a curve, showing the hardness of the 
else the influence 
The 


test bar may be pickled to remove the 


skin of the casting, o1 
of the scale on the lips of the drill 


scale, but in any case the cutting edges 
will be blunted by the grit in the surface 
Entering through the ordinary sand scale 
of a I-inch square cast-iron test bar, the 
drill gave a diagram clear through the 


but if the surface is first removed, for shop 


use this is not necessary. The following 
records were made by drilling holes in the 
same bar in succession % inch deep with- 
out resharpening; the surface was ground 
25.6, 25.5, 25.8, 26.5,-25, 25, 26.8, 26, 


20. 3, 


25.5 degrees, the last being the 


clean: 


27, 27.5, 26.9, 


27 > 27 


led 
of» =f: =/5 


2. 26.8, 


25.6, 27, 


The same bar, with the 


same as the first. 

drill sharpened after each hole, gave 27.6 
26.5, 26.2, 25.5, 26.2, 26.5 degrees. In an 
other bar of another iron, sharpening each 
time, holes near together, gave 28.5, 28.2, 
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then 90 degrees, resharpened and 


grees, 

in the same hole % inch at 61.5 degrees, 
then 90 degrees; sharpened again I-25 
inch at 82 degrees, then 90 degrees; again 


sharpened 2% inch at 62.8 degrees, then 90 
degrees. 

In a test bar of series 1, Iroquois, 
inch square (the first diagram in Fig. 3 1s 


the ends 


another hole in this bar), near 

there were no hard spots, but near th: 
center the fracture was full of white spots 
The drill entered 58.5 degrees; at I-20 
inch deep struck a hard spot, about I-40 
inch thick, 84 degrees; then for ¥% inch 


soft, 49.1 degrees; then hard, 65 degrees 
Another hole alongside, 1-10 inch deep, at 
51 degrees, then 90 degrees, resharpened 
and in same hole 63 degrees, then 74 de 
grees, then 82 degrees, then a soft 
degrees, then 90 de 


spot 
64 degrees; then 75.2 
grees, resharpened and go degrees, would 
not penetrate farther, and hole only % 
inch deep. A soft metal, on account of its 
sometimes give a large: 
record than a harder metal. A test | 
from tea-chest lead gave 4 degrees, be 
cause the metal was simply crowded int 
the flutes of the drill; but block tin gav: 
clean chips and was 1.1 degrees with 15 


toughness, will 


yal 


pounds on the drill, and 2 degrees with 


100 pounds. An alloy of 90 parts alum 
inum and 10 parts tin gave 10.5 degrees 


with 150 pounds, and 16 degrees with 100 

















FIG. 2. 


30.8 degrees. Spongy spots in castings, 


though called sand holes, usually do not 


contain grit, and do not injure the drill; 


as soon as sound metal is again reached 


resumed 


t 


e original diagram is 


Fig 
inch square, and another 


3 shows such a diagram from a bar 
diagram from 


a hole alongside, where the metal was all 


sound. The first diagram is from a bar 
containing hard spots and soft spots. The 
drill strikes a hard spot that it cannot cut, 


even after regrinding. When the metal is 
nearly too hard to cut the edge becomes 


dulled. 
the 


In a sample of almost white iron 


drill penetrated 3-10 inch at 61 de 


KEEP'S WET DRILL GRINDER. 


pounds. A test bar of soit copper gave 47 


degrees, while a bronze, with go per cent 


copper and 10 per cent. aluminum, gave 


21 degrees; and a bronze with 9 per cent 
aluminum gave 23.8 degrees, though 1t 
was softer than the 10 per cent. metal 
The copper was soit but tough. A bar ot 


Jessups steel gave nearly the same diagram 
as purchased and after annealing in lim« 
A rolled bar of puddled iron gave 63 


degrees; a cast bar of Bessemer  ste¢ 
(with no manganese), 73 degrees; a bat 
from grain nickel, 77 degrees. 

Three sets of inch square test bars 
were made at three different times—one 
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bar in dry-sand moids; one bar in sand as_ graphite and thus becomes a softener. A as Il becomes soft, and in a test of work 


ordinarily moistened for green-sand mold white iron that cannot be cut, by an add ability this modifies the record whicl 
TABLE II therwise might shov _ennaues 
chemical comp I 
First set Second set rhird set . ; 

bye: ae 25 degrees 28 degrees 29.5 degrees U1 bee ; \ r the paper oa 
Ordinary sand........... 26 “ 30 " 29 " prises rr i tt whicl 

Very wet sand............ 29 29 sig 33 ind ur space will not permit us to publi 

ing, and the third bar in sand so wet that tion of silicon becomes mottled or gray Those terested y find them in t 
water would run out. ind can be cut. Hard iron softened by Ira s of the Ameri society ol 

Drillings for Chemical Analysis.—This hanging combined carbon, becomes tough Mechanical Engineer 


278 Rev. ean 

A Special Forming Die. 
Drill sharpened would —} 90 Y JOSEPH V. WOODWORTH 
not cut hole 4 deep In the sketch is seen a somewhat special 
die for forming the head of the piece 


show! betore and “after’’ at X and ¥ 


Hole through the 


yy © bar 


rhe piece X was made in the screw ma 





chine from round bra rod, with a neck 
smaller than the body, and as it was im 
possible to form it :n a solid die, the later 


ally opening and closing: die here shown 






































‘% 3 was mad 
_— The base of the bolster A is ™% inch 
Rod thick, and the central portion a is I inch 
. 100 Rev. . . : 
thicker, this portion being planed dove 
S tailing for the die to fit slide in Che 
7 casting has openings provided at H H for 
/ the tool to run into in planing the dove 
» 
tail, the shape of which is seen in the view 
P Drilfnters countersink Base line given of the vertical face of the die The 
W.J. Kee} = 2" 1S Jeep hole od = two halves of the die are planed together 
FIG. 3. HARDNESS DIAGRAM in a single piece and fter fitting into the 
I ' l 
achine is especially made for this | 
pose \ tray slides under the table, and 
the drill passes through a revolving disk 
between the tray and the under side of th 
table, having a rubber packing around tl / 
rill. Around the hole on the upper sur 
face ¢ tl table 5 gutter t catch a 
dirt or sand, and the raised edge arout H 
the hole makes a close joint with the test | 
var, the under surface of which 1s tre . 
from sand on account of the countersink 
The disk revolving with the drill catches B 
all the drillings and throws them to the c 
sides of the tray, mixing them thoroughly 
and all particles of dust are saved. Thi 


table. Whet = 


tray fits dust-tight under the tabl 





these drillings are placed in a marked 








envelope they are free from all outsid: 
matter and should be used as a whole 


and no parts selected with a magnet Lf 


Chemical analysis would interpret th xX Y B B 
. ° ; r 

hardness diagrams. Everything about the — an 

machine being practically invariable, ex 

ept the hardness of the test piece the Wasstinsl Borcten of ite 


size of the drillings will vary with the 





hardness, and therefore there will be a 
standard of uniformity that is most desir 
Baers . ) 
able. For laboratories not having powet 
the machine is driven by hand ) 
Hardness and Chemical Composition.- 


n 


According to general opinion all of the ‘ 
chemical elements found in cast iron hard 


en it. Carbon and manganese certainly 


} 





o. Sulphur causes the carbon to be com 
bined and thus hardens. Phosphorus does 


not influence carbon, but hardens. Silicon 





hardens cast iron, but it causes carbon 
change from the combined state int A SPECIAL FORMING DII 
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FIG. I.. A UNIVERSAL CLAMP DRILI 
bolster, are planed apart, and one half of | which shows the principal working parts 
the die is fastened securely back by the of the drill, litthe explanation is required 


flat-head The other half of 
the die slides, being forcibly closed by the 


screws ¢€ LU. 


handled eccentric /), and pulled open by 
the When the dies 
the 


prings on each side. 
fitted 
bolster is clamped to the face-plate of a 


are properly and closed tight 
lathe, the hole for the neck of the piece is 
drilled, the shape for the under side of 
the head is worked out by hand tools and 
all nicely polished. The larger straight 
part of the hole 1s counterbored from the 
under side. The depth of the smaller hole 
of the 


piece to be formed, must be less than the 


die, which clasps the neck of the 
length of the neck, to permit the head of 
the piece to rise out of the annular mold 
ing the of the 
half hole is 
drilled in the bottom of the bolster concen 


before lateral movement 


die in opening occurs. A 
tric with the finished hole in the die, and 


: pin is driven in with a loosely fitting 


spring around it to serve as a knock-out 
or lifter for the finished pieces A section 
of the end of the punch is shown, the fin 
ishing of which was a job of simple lathe 


work, requiring no special mention 


A Universal Clamp Drill. 
The 


clamp drill which, according to machine 


half-tone, Fig. 1, shows a handy 


tool usage, may be styled universal by rea 
son of its complete command of possible 


drilling positions. With the aid of Fig. 2, 


The drill-post is clamped as may be most 


convenient, and then the drill is adjusted 


Be 


which 


on the post in any position required 


sides the several adjustments by 

















i 
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the drill and drill spindle are set, the 


crank may be moved around the frame to 
different angles, as be most 


may conven 


ient for the operator. The knurled nut ( 
is slacked, and then the hub of the bracket 
which carries the crank shaft is lifted 
away from the main frame enough to per- 
to be shifted 
be clamped again by 


\ little pin on the tace of the hub 


mit it around, when it 


may tightening the 
nut. 
of holes 


of the crank bracket has a series 


provided for it as close together as pos 
sible on the face of the hub of the frame, 
the around 


The drill 


spindle /) has a long thread which runs up 


and when bracket is turned 


the pin drops into another hole 


gear / 
While 


this feed nut turns with the drill spindle 


revolving bronze 


of the drill 


through the 


which is the feed nut 


its speed of rotation is not precisely the 
same as that of the spindle. The gear 
is splined to turn with the spindle. This 


has 25 teeth and meshes into G with 24 
teeth. On the same sleeve with G is gear 
F with 19 teeth meshing into / with 20 
teeth. Therefore for 96 rotations of gear 
HT with the spindle, the gear or nut / 


makes only 95 turns, or, relatively to the 


spindle, it turns backward one turn, and 
thread of the spindle 

feed of the drill is 
By pulling the 


as the pitch of the 
is 6 to the the 
576 to the inch 


inch, 
OO6 x O 
knob Al the sleeve carrying the two gears 
G and / 
HT out of contact, 
is locked from turning by one of the tooth 


is slid endwise, throwing G and 


but at the same time / 
spaces of G dropping over the projecting 


pin «+ in the frame. This, of course, also 
locks J, and when the spindle is rotated it 
moves up or down in the nut at its full pitch 
of 6 to the inch. This constitutes a quick 


return, and is also used for bringing the 


ot 








\ 


— 





AAA AA 











FIG. 2. DETAIL OF 


UNIVERSAI 


CLAMP DRILL. 
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point of the drill to engage the work at 
the beginning of the drilling. This drill 
is made by the Jackson Patent Shell Roll 
Company, Pawtucket, R. | 


Letters from Practical Men 


Unfair Conditions Regarding For- 
eign Patents. 
Machinist : 
“Trade Marks in 
printed in your No 





Editor American 


The 


many,” 


article on Ger 


2 last year, 
with an the 


5 
closes expression of hope on 
tl 


part of the “Tageblatt” that ie projected 


German-American treaty may provide bet 
ter mutual protection for patents and trad 
marks 


While the has 


been repeatedly ventilated, I think the pro 


question of trade-marks 


tection of 
h 


nas 


\merican patents in Germany 


not been sufficiently agitated by the 


industrial press \s you are aware, in 
taking out an American patent the German 
has practically the same protection as th 


\m 
the 


\merican, while patents taken out by 


ericans in Germany and in some of 


other continental countries,* become prac 


1 


tically worthless unless the article is being 


actually manufactured in the Empire with 
in two or three years from the issue of 
the patent The recent decisions of Ger 
man courts have shown that it does not 


suffice to manufacture only a small percent 
age of the quantity sold in the empire, but 
that it is imperative to actually produce in 


Germany about 75 per cent. of goods sold 

I fully recognize that patents do not give 
absolute protection against competition, 
and that they can often be evaded; never 
the United States 


Europe to greatly 


theless, they serve in 


as well as in reduce 
the chances of an article being copied, for 


honorable and 


every manufacturer, even 
one inclined to be less serupulous, will 
hesitate to copy a design if he sees even 
the possibility of a legal conflict. Stand 
ard machines, as lathes, planers, ete., do 
of course not suffer so much from. the 
inequality of the respective laws as_ the 


many ingenious designs in automatic and 


special machines; the latter class embodies 


frequently not only the results of many 


vears of experience, but often also repre 


sents the expenditure of an untold amount 


of capt: |, and therefore can be sold by the 


copyist much cheaper than by the origin 


ator. I believe many of our most prom 


inent manutacturers have had sad exper! 


ence in this line, he ing obliged tO Sé I] 
either at a reduced price on the continent 
rE section of the 


of the 


of Europe or to leave that 
that 


continental patent laws 


those take advantage 


world to 
present 
If the United States shaped their patent 


jaws on continental principles, Americans 


would of course have no cause to com 


plain, should the prevailing un 


The 


present revision of treaties certainly offers 


but why 


equal conditions continue to exist? 


an excellent opportunity for putting an end 
to this source of unfair competition 


Berlin E.G. K 
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A Quarter-T wist Vertical Belt Driver 
Editor American Machinist: 

The 
what I 
driving 


sketch illustrates 


method of 


angles to each 


accompanying 
believe to be a 


shafts at 


new 
right 
other, not in the same plane. This drive 
was designed by W. P. Sisson, superin 
tendent for H. W. Caldwell & Son Com 


pany, and installed in their shops at Chi 


= 
i=" 
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DRIVE 


ANGLE VERTICAL BELT 


\ RIGHT 


cago a few weeks ago. It operated suc 


cessfully from the start 
The problem presented was to drive the 


countershaft 2 from the line shaft | 


This could have been accomplished by a 


mule-stand drive, preferably, in our opin 


ion, by Manilla rope; but, even under the 


best conditions, such a drive is to be 
avoided if possible, owing to the difh 
culty experienced in preventing the ropes 


or belt from running off the mule pulleys, 
if for any reason the motion of the trans 
\n ordinary 


mission is reversed quartet 
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twist belt was out of the question on ac 
count of the short distance between cen 
ters (3 feet). Mr. Sisson was equal to 
the emergency, and, discarding old ideas 
and methods, designed the drive herein 
illustrated The direction of motion its 
shown by the arrows, but it can be re 


volve in the same direction, one ts set 
screwed to the idler shaft and the other 
runs loose, to prevet ny undue slippage 
t] ‘ the ¢ , re 7 
IT the eit, In Cas ( Wo pulleys are 
exactly the rk dl netel Please nots 
the st space occupied by the transm 
sion here i ple clearance between 


A Lubricant Used in Re-Drawing 
Cylindrical Shells. 


Editor American Machinist 

\ little time ago | received a personal in 
quiryfrom the National Armory Spring 
field, Ma as to what we were using 1n 
the large rass-manutacturing establisl 
ments of Waterbury, Conn., for lubric 
ng cvlind i hells in their successive 
re-drawing-, and | gladly sent them the 
following recipe, which, | have been in 
formed § since has pl ved as. successtul 
with them as with us; so I send it to you 
as it may be of value to others in the 
press working of sheet metal Che recipe 
is as follows: 12 pounds green olive soap 
2 pounds tallow ach should be cut up 


sheet-iron 
This tar 


tect 


into thin slices and put into a 


K 


tank mad 


ought to be 2 quare 


nts must be thoroughly 


The two ingredien 
boiled together in the above-named tan' 
and should afterwards stand at least thre« 
or four hours, after which it may Il 
thinned to suit one’s judgment 

We have a steam pipe and valve cor 
nected with this tank, so as to warm up 
the lubricant when we are about to use 
The temperature of the lubricant when in 
use should be abo 130 degrees Kahr Let 
u issume that th hell have been cut 


and drawn on a double-acting power pres 


then carefully annealed, pickled and 
washed. Now we are ready to proceed to 
the operation of re-drawing he pres 
man opens the steam valve connected witl 
the tank, and warms the lubricant, after 
' , —_ 
which he put quantity of the annealed 
shells into a wire basket and immerse 


them in the tank 
We usually have, to 


receptacie attached » the au 


shell i 
bed in tront 
the 


baske 


hold the 


of the pre and the man running 


press takes the shells from the wire 


In quantities easy 


used th 


and puts them into thi 


for hu t handl We have 

lubricant very successfully in the re-draw 
ing of shells or tubes used for bicycle 
foot-pumps, and they are 12 inches long 


and 1 inch in diameter 


We use 
the first, or 


good lard oil for a lubricant in 


cutting and drawing opera 
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tions, on our double-acting cam presses, 
it being understood that our first shells or 
cups are made directly from the sheet- 
stock, with tools as described and illus- 
trated in the “American Machinist,” No- 
vember 23, 1899. We also use good lard 
oil for a lubricant in using compound dies 
connected with the sub-press. 
C. C. CANDRIAN. 


Waterbury, Conn. 





Making Thin Castings. 


Editor American Machinist: 

Where thin castings are required, usual- 
ly classed as hollow ware, the question 
with the foundryman is as to the most 
economical way, all things considered, for 
molding the work, especially whether it 
shall be with green or dry sand cores, the 
determination depending upon the num- 
ber required, thickness of metal,etc. With 
such castings as soil pipe, tea kettles and 
hollow ware generally, it would be very 
difficult, if not practically impossible, to 
maintain a uniform thickness of metal if 
dry sand cores were used, and so expen- 
sive as to virtually prohibit their manu- 
facture. Hence the foundryman’s ingenu 
ity is frequently severely taxed to invent 
some collapsing arbor or anchor that will 
erve as backbone and ribs, either of wood 
or iron, whereon the fragile green sand 
core will securely cling sufficiently firm 
to withstand the heat and pressure of the 
liquid iron and yet be soft and porous 
enough to absorb the generated steam and 
this and 
provided the 


gases, or permit of exit to 


through the avenues by 
molds 

The sketch herewith is to show a cast- 
ing of this This is a waste- 
water receiver once used in considerable 
numbers, if not now, upon passenger cars. 
The idea was to prevent the waste water 
from dripping when detained in a station, 
i valve, located at C in the drain pipe, 
being closed or opened as occasion re- 
quired. This reservoir had but a small 
opening in its flat top, as shown at D, 
some 4% inches diameter and a small hole 
in the bottom at C. 

The arbor or anchor to carry the green 
sand core has six wings, each as per M, 
the little dovetails of which are fitted 
loosely into the female dovetails of the hub 
P. By driving in wooden wedges the 
wings were securely held in position. <A 
piece of gas pipe threaded at each end, as 
shown at A, and screwed firmly into the 
hub P completed the skeleton and mount- 
The plate or top part of 
removable, 


character. 


ing for the core. 
the pattern was necessarily 
thus giving opportunity to insert the arbor 
and properly ram the core. 

The operation of molding was to first 
put the nowel and pattern upside down 
upon a mold board, ram up, turn the 
nowel over, remove the follow board and 
then with evenly low-tempered (dryish) 
sand proceed to lay up a thickness, say, 
14 or 2 inches thick all around the inside 
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of the pattern. Put thin clay wash upon 
the anchor and not too much of it, then 
insert the anchor, work it down firmly 
into place and tuck it up with the fingers. 
The core does not need to be and cannot 
be made hard, as it absorbs a great deal of 
moisture from the arbor and the hand 
tucking will be amply hard enough. When 
rammed up properly, put on the top of the 
pattern and ramthe cope. It is well tohave 
something around the screw as a shield. 
A larger piece of pipe will be all right and 
can be left in until the mold is cast; this 
is not imperative, however. The cope be- 
ing rammed up, remove the long pipe, 
then lift the cope off. Draw out the top 
or plate part of the pattern, finish the cope 
and the of the Replace the 
cope, remove nut down at the top end of 
the pipe, screw the pipe into the center or 
hub of the arbor securely, put on the cast- 


t p core. 





Waste Water Receiver 
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MAKING THIN CASTINGS. 


iron binder & and bolt this to the brackets 
I F. Now back up the nut that is under 
the binder hard and firm against it. As 
this is to prevent the lifting of the core 
when being cast, right here is where the 
cunce of prevention can be used to great 
advantage. Now run down the nut above 
the binder tight, then remove the cope, 
bringing with it the core complete. Set 
the cope off upon horses or blocks and fin- 
ish the remainder as usual. Close and 
clamp up ready to pour 

After pouring, when the casting is suf- 
ficiently cooled, dump it out and, with a 
little rapping to the sand 
loose, the wooden wedges will come out, 
when the center of the can be 
easily withdrawn, followed by the wings. 
Of course it will be readily seen that the 
parts of the anchor must be small enough 
to allowthemtobe drawn through the place 
provided therefor, unless, as in some in- 


stances, they are broken out and new ones 


shake core 


anchor 
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made for each cast. These sketches are 
not drawn to scale, but simply to show 
the method adopted. L. C. JEweTT. 





Cooling a Gear Cutter with Com- 
pressed Air. 
Editor American Machinist : 

When I read your appeal to the shop 
men to write shop articles, I said to my- 
self ““That’s right; what we want is shop 
articles and plenty of them.” Then I 
thought about the necessity of thoroughly 
detailing everything in a shop article and 
of even then expecting it to be both mis- 
understood and criticised, and of the ne- 
cessity for taking this good-naturedly. 
Well, while I was still revolving this mat- 
ter in my mind, I received a letter in re- 
gard to my article on gear cutting in issue 
No. 8. Now, when I sent off that article 
I supposed I had made it so clear that 
everyone would see just what I had done, 
and immediately the writer of that letter 
wants to know how I applied the air, and 
whether I really used compressed air or 
only a blower. I guess that makes an- 
other on me, and I had better go into the 
matter more in detail 

The Lodge & Shipley shop is an up-to- 
date shop (though in my efforts at im- 
provements I probably succeeded in con- 
vincing Mr. Lodge that I didn’t think so), 
and it is piped for compressed air, which 
is used at a pressure of 60 pounds, not 
only for hoisting and drilling, but also 
largely for blowing chips and dirt out 
of, and off of, the work at both machines 
and benches; so when I decided to experi- 
ment, I had compressed air near at hand, 
and didn’t need any blower to supply the 
air. 

The gear cutter to which the air was 
applied was sometimes used for cutting 
steel gears, and to adapt it to this use it 
was fitted with an oil pump. A flexible 
metallic hose connected the pump to one 
end of a 3-inch iron pipe clamped to the 
carriage. On the other end of the iron 
pipe was a brass swing joint similar to 
those used in gas brackets. This swing 
joint carried a 3-16 inch brass tube about 
4 inches long, which served as a nozzle 
and could be so directed, by moving the 
swing joint, as to project the stream of 
oil against the work at just the point 
where the cutter took hold of the metal, 
thereby cooling both work and cutter. 

I simply disconnected the pump and 
connected the flexible hose to the air sup- 
ply by means of a rubber hose belonging 
to one of our Boyer air drills, and let the 
compressed air, at 60 pounds pressure, 
play against the work and cutter, just as 


I would have let a stream of oil play 
against them if I had been cutting steel. 
Say, you ought to have seen Mr. 


Lodge’s smile when I brought him out 
from the office, to see “something new,” 
and he saw that cutter running like a 
streak of greased lightning and chewing 
into those gears as though they were soft 
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butter instead of hard cast iron. Of course 
he was a little worried for the cutter, but 
we soon quieted his fears on that score. 
Practically none of the chips dropped into 
the 
all over everything within 6 


the chip box in machine. Instead, 
they blew 
feet of the machine, and more particularly 
into the indexing mechanism. I found it 
to put bend 


into the nozzle, so as to direct the chips 


necessary a like a spanner 


as much as possible toward the other side 
of the machine. This, the 
over the slides and some galvanized iron 


with curtains 


guards, remedied most of the trouble from 
the large chips. The rapid rotation of the 
cutter produced 
iron dust along 
dust 
success of the scheme, 


a great quantity of fine 
with the chips, and that 
was what prevented the complete 
and made it neces- 
sary for me to add a suction to carry it 
off 
wide and 10 inches high, made and fast- 
ened to the front of the machine (I call it 
front, though it may be the side; at any 
rate it isn’t the end), opposite to the stan 
dard and to the A 
4-inch galvanized pipe led up to the 7%- 
inch inlet pipe of the exhauster, which was 


Now | 


I had a galvanized hopper, 4 inches 


close index wheel. 


located overhead. 


see you want to 
know why I had a 4-inch pipe and a 7! 


inch. Well, simply because there were four 
gear cutters in a row, and I connected 
each one of them with a 4-inch pipe to 
the 7'%-inch overhead suction main. | 


also made permanent iron pipe connection 
to the machines for the air, instead of the 
hose at first used. Each air pipe had a 


1-inch steam cock to shut off the air when 
cutting steel, and each suction pipe had a 
slide to shut off the suction. 

I hope some maker will take this up and 
build a dust-proof gear cutter adapted to 
use air in this way. I am convinced that 
compressed to drill 


would be a valuable improvement in drill 


air applied a tube 


ing cast iron. For a good many jobs of 
milling it could be readily applied ; but 
here again the exhauster would be a 
necessary concomitant of the arrangement 
Detroit L. O. DANSE 





The De Laval Steam Turbine Shafts 


Editor American Machinist 


The article under the above title in issu 
No. page 181, by E. Meden, shows the 
subject (as evidently considered by him 
and others) in a way, to me, iply 


1 1 
whee 


The 
ing out of balance has 


astonishing action of the 
no more effect to 
ward destroying the shaft than if the shaft 
stood still and was weighted so as to bend 
Whatever it 


i: to the same amount is bent 


out of straight by the wheel revolving 
around its own center of gravity bends it 
one direction, and there it stays until 


the wheel is nearly |! 
shaft 


round and 


The 
forth or 
ds to one 
d shaft, a fact 
which certainly the man who tested on 


yrought to rest 


back and 


‘ust ben 


ISt 


not bend 


at eS 
round, but 


side and revolves as a crooke 


for crystallization could not have realized 
Syracuse, N. Y. Joun FE. Sweet 
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Artistic Bronze Casting—French 
Sand. 
Editor American Machinist: 
The interesting articles on brass found 


appeared in your periodical 
doubt 


ing that have 
to been 


the 


from time time have no 


read with considerable interest In 


various classes of work produced by the 
e prob 


brass and bronze foundries the sam 


1 -alne 


and tl 


Phe 


common, evel 


lems arise, difficulties are 


encountered toundry producing the 


most yday product has it 


troubles as well as the foundry producing 


a perfect cast of some statue or group, 
and so, also, has the foundry producing a 
clre perdue cast of some intricate unde 
cut work I might cite for example 

laurel wreath, in which the adjacent un 
dercut leaves are so close together that 


even the best French sand has not body 
enough to hold itself together when with 
drawn from between the leaves Phe 


of brass and bronze founding _ 


progress 


our country has been a steady march for 


ward to those who have been interested 
and observant of what has been going on 
around them. I recollect that, when an 
apprentice, the foundries in this country 


which could turn out a piece of false core 
work the 
sectional patterns wert 
deed. 
d 
York, and even the crank who desires that 
the 


bronze without most expensive 


few in number in 
To-day such work can easily be 


ne in a dozen places in the city of New 


shall be 


casting produced so perfect 

hat no tooling shall be necessary can be 

accommodated by the half-dozen foun 

dries in New York city who are ready to 
do casting a Ja cire perdue 

To depart from our everyday mechani 


cal grind and to dive into the artistic may 
not seem proper, yet how many of us are 
thrown in contact more and more every 
year with the making of things of deco 


As 


some time 


Professor Sweet in 


that the 


rative character 


timated ago, black 


smith who becomes aware of the fact that 
there is more work for him when he be 
comes familiar with decorative work, so 
would | iy to the toolmaker and the 
molder that the field in the ornamental 
line 1s growing nd men who can over 
come the difficulties presented in the mold 
ing of these more complicated pieces will 
certainly be satisfied with the results, as 
far as plenty of work and remuneration 
are concerned 

While there is a great deal of bluster 


ibout what can be done in “our foundry 

it is a fact that rule, when a job 
comes ilong ( tT the usua et us iV 
an ornamental iving some undercut 
nd intricate cor not made easy by sec 
tional patterns—then the boss is at a loss 
Several years ago I had a contract to fill 
eut West. A concern having a very large 
foundry was turning out for the firm with 
whom I was at the time about a ton of 
ornamental work every day or two, and 
the boss told me that, as yet, he had seen 
nothing in the way of casting, however 
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Cc mpl cated, that he could not produce at 
his foundry. One day an order came it 
for a nowel post; the square « ers oft 
the pedestal were decorated with a ram’ 
head There was nothing particularly 
difficult about the piece d Il was sur 
prised when I received word that the piece 
couldn’t be cast, as tl attern was not 
made rrectly \ t t foundry 
proved tl it they ld not 1 ( t] 
horns and ea vould 1 draw \ 
through thi ys botl nand 
brass, proved e th d not 
1 ike t Nor I t! ple d 
know anything ab French sand id 
for ¢ perdue method vell, I did not 
venture I h the subj [ returned 
o the first fir ind ted tell the 
about French sand, peculiarities, et 
and when I told the priet that the 
ind can be cut into shavings there w i 
great laugh Howe they begged 1 
have a sample to try; but when they get a 
sample they will also need a molder wh 
can use it 
All sor f schemes are proposed, 
i ule, to Stave off the use ¢ f Ire nch sand 
Make it in sections and braze it together 
is the “old man’s” er The moder 
architect, however, hx een tl produc 
of foundries using Frencl 1, and as 
rule he is bound have work done 
as he desir« it, eve if S necessary t 
have it done in some other cality Vhe 
brazing of bronze rnamental colum 
pedestals, bases, ete tainly nsat 
factory to most fir iss ( ects, and, 
as a rule, is not followed in good practice 
While it is true that there are ne bronze 
jobs right here in New York that are m 
ply nightmare most atroci 1 con 
struction and finis] t will be found 
rule that the aim is to re product a piece o} 
bronze work bearing the stamp of hig 
class work from start to fini Some 
the hurdy-gurdy, push-it-out chaps wh 
frequently appear bidders tor high cla 
brass and bronze work, and who catch a1 
occasional job on account of their low bid 
are usually satisfied with e trial lt 
usually turns out bitter pill for bot 
them and the architects nd they cr 
lear of future entanglements 
I have been informed it the 
found at Belleville and at Fontenay aux 
Roses, in France, are the most satisfactory 
sands used for the purpose of fine castings 
with good fact The peculiarity of French 
sand is at ce apparent to the observer 
who watches the molder f g and cutting 
e 
his section The cutting of tl nd 
hen prepared for ding, reminds or 
of the « ng fa bstance S ny\ 
thing but sand. In the words of e whe 
was ching the procs t cuts lik 
chees« nd when the metal poured the 
sting will prove the strength of the sand 
by a surface that obtained by no other 
sand There is rely a wash noticed 
when using this sand 


as 


Someth 


executive 


in 


foundry 


ng over tweive years 


in 


experience 


which 


we 





tried Connecticut sand, Philadelphia sand, 
\lbany sand, Windsor Locks and French 
sand, and also gave the system a la cire 
perdue an extended trial and in which 
we turned out from the plainest mechan 
ical work to such work as Barye’s smaller 
groups, the Tiger Hunt, Napoleon, Hound 
and Hare, Lion and Serpent, convinced me 
that if fine castings were desired with sur 
faces clean and sound, then French sand 


fills the bill 
terested in the advance of the art of brass 


The endeavors of those in 
and bronze founding in this country will 
be considerably strengthened by study and 
n this direction 

Joun G 


inivestigation 


NILEDERER 


Making Barrels for Cylinder 
Patterns. 


Editor American Machinist: 
I present herewith a mode of construct 
barrels tor steam and other cylinder 


Ing 
patterns that are required to be in halves 
and to have core prints on each end. The 
heads are laid out and sawed in the usual 
way; eight half-heads being necessary for 
a pattern built according to these direc 
tions \ the 
center of each head, to take a piece of that 
that the full 
This piece stiffens 


notch 2x4 inches is cut in 


width and thickness runs 


length of the pattern. 


the barrel and is convenient for rapping 
and lifting it. The half-heads that make 
the ends of the barrel are doweled with 
two dowel pins each, as shown in Fig. 1, 
which also shows the heads glued and 
screwed to the 2x4-inch pieces mentioned 


above 

One-half of the barrel is staved up com 
The that the 
prints are put on first and the body staves 
The joint of this 


plete short staves make 
last, as shown in Fig. 2. 
half-barrel is planed up and the frame for 
the 
pins guiding it into place and steadying it 


second half is placed on it, the dowel 
The second halt 1s then staved up, starting 
at the joint on each side; this saves plan 
ing the joint of this half after the staving 
2 shows the barrel com 
lett 


big 


is finished 


pleted, all but two staves, which are 


off to show the construction more clearly 

Fig. 3 1s the ideal skeleton core box. Its 
construction differs but little from those 
illustrated by me some time ago, but it 1s 
much “handier,” as the sweep is drawn 
lengthways with a rabbet in the edge of 
the stave tor a guide. This box is very 
popular with coremakers, in many cases 
being preferred to a full half-round box 


so that it can hardly be classed, ‘with other 
boxes of this type, a make-shift 
Horo 

Machining an A-Frame on a 24- 

Inch Lathe. 
Machinist : 
We had to build a pair of vertical re 
18-inch 


each consisting of three bed-plates bolted 


Editor American 


frigerating machines of stroke, 


together side by side, and supporting three 
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vertical A-frames of box section below 
and with a central round cylinder base 
above, in a shop where the largest tools 
were a 36x36-inch planer and a 24-inch 
engine lathe. It was not possible or de 
other cast 


The talent 


sirable to have the frames or 
ings machined by other shops. 
at command did not feel justified in at 
tempting to bore the cross-head guides 
and after that planing the 
the 


the 


in the frames, 


feet square with the bore by setting 
frames of the planer and carrying 


facing tool on the planer table, especially 





7 





Fiz. 3 


MAKING BARRELS FOR 


as the floor of the shop was not of the 
best. It was therefore decided to both 
bore the slides and face the feet on the 


24-inch lathe, and the work was done as 
follows: 

Each side of the frame happened to be 
provided with two circular spots, to re 
ceive the ends of the round braces between 
The 


spots were first planed, the width of the 


the frames of the completed machine 


legs of the frame at this point being 


less than the width between the planer 


housings, while the spread of the feet was 
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about 5 feet. Parallel bars were made, of 
proper thickness to support the frame by 
these two circular on the carriage 
of the lathe. 


at the center of gravity of the frame, so 


spots, 


The spots happened to come 


that it lay level without special pains being 
A tool block 
and attach to the 
face-plate of the lathe, and by feeding the 


taken to support either end. 


slide were made to 


tool block by pin and star across the face 
plate, the top of the frame for the cylinder 


to set on Was readily faced off The hole 


center of the face was then 


at the 


top 





Dowel 






f 

Sweep | | 

| 

_" - a) 


CYLINDER PATTERNS 


bored to size by feeding the frame on the 
lathe carriage toward the face-plate. <A 
centering bearing-piece was then set in the 
bored hole, and through this was operated 
the boring bar, the bar being attached by 
a flange and bolts to the face-plate and 
carried in a special tail bearing or steady 
rest en the ways of the lathe at its othe: 
By 


bed the cutting head on the bar easily 


end. feeding the work along the lathe 


bored the guides true. 
This part of the work was all done at 
and desirable 


an efficient rate of speed; 
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but the facing off the feet was done at a 
rate only to be considered justifiable be 
cau e of the substantial accuracy of the 
result 


that the 


Che lathe happened to be short, so 


bar projected 2 feet beyond the 


end of the bed, while the feet the 
ith the end of 
A facing arm of proper length 
and bolted to the bar, 


tool-slide formerly used on the 


laces ol 
A-frame were nearly even w 
the bed 


was made and the 


face plate 


was fastened to the arm. The same stat 


feed (the pin being now fastened to the 
floor) was used \ small wood pulley 
was substituted on the line-shaft for the 
usual driving pulley in order to run the 
lathe slow enough; and the arm thu 
swept around in its circle at a sufficiently 


moderate speed to face off the feet of the 


length, measured from 


faced The 
g of the unsupported end of the 5- 


frame to 
the 


pre ype r 


previously upper end 


boring bar was nearly eliminated by 


resting it on a V-block clamped to the 
table of an adjacent shaper Che first 
roughing cut left the faced surface slight 
ly conical, owing to the increased spring 
of the arm with the tool at its extreme 
radius; but a finishing cut brought all 


substantial truth 


The time consumed in this job of 


was not as serious as mi 


supposed becau e 


only to start the machine and then could 
take up another b until time to shut 
down It took ove minute f co 

plete revolution of the facing arm, and 


thirty-six hours for two complet 


avout 


t most d, as the lathe could be spared 
t the time, this slow method was mu 
to be preferred to depending on anotl 
shop for important parts of the machin 


Che 


brought the 


fact that there were six frame 
cost OI rigging-up 
when compa 


On the whol 


t may be uid that the method adopt 
wa uite justifiable in economy and 
cura S. H. Bunn 

Drill Press Speeds. 

] \merican Machinist 

[he article in No 51 1900, “Some ( 
ous Drill Press Speeds 1 matter t 
has been written about at different t 

mut I not recollect 1 ng of yl 
son given for the pra 2,4 ept hat 
designer did not kt busi 

rave had considerable experience figt 9 
yrresses. etc nd | wa mec 
have the changes in speed even t ue 

u ut have sometimes been tempte: 

ike the fastest speed with the back g 
vf fast as the slowes pec on 

» as to get more pows it that p N 
loubt your readers have | t exp 
ence f the slowest speed open belt being 
the right speed, but the power not being 
suffi I have thought of cing t 
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change more particularly in the case ot 
drill as the diameter of the larg 


est drills used in a 


presses, 
press is usually much 
less than the largest diameters turned in a 


lathe, thus giving the opportunity to make 


his seeming mistake and still have it pos 
sible to get speeds that are graded evenly 
and by slight jumps from fastest to slow- 
est, by missing this particular step with 
This may have been the 
the drill 
Ridderhof describes it 


J. J. 


the back gear in. 
reason for making with 


as Mr 


press 


STURNS 


Improved Rule for Setting Dividers. 
Machinist: 
Below I give a rule for setting dividers 


Editor American 
grown & scale, 
I be 


and tool makers 


by a Sharpe improved 


which rule lieve will interest all die 


Example—Set dividers to 1.769 inches 


1.769 


) 
167 
7—16—9 
Cancel 1 git ] dq hgeure nd subtract 
same from remainder Cancel right-hand 
figure of remainder [To the right on line 


To 


higure can 


below set down first figure canceled 


the left set down th econd 





celed Betweer thet set di wn all re 
! 
} 
| 
Pat 
% Aug 380 
Dec. 4, 
tert iM 
RULE FOR ETTING 
naining figure he figure to the right 
epresent I ver Of .OlI-inch spaces 
The figures in the nter represent the 
number of .100 pace Che figure at 
left-hand rept nts the number of 
O1o-1n 
} vil OYQY 
”) 1.000 
( oO o70 
1.709 
9 numbers of space 
le rt VI W ~ irp Y ‘ 
j t i | to neure where 
é 
| WA ) Di AN 
St. I 
| t é ide1 ve go é 
? I ] t irged iit 
ving a cool This rule 
ought t wn and more get 
erallv usec nd we believe t 
vould be ns given for using 
{ wer Ca \ nder t rd 
By its a id off with very 
great iv be worth while 
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to supplement Mr. Dear letter with some 
additional explanation of what we believe 
to be a very convenient ethod of u_ing 
it Che catalog .% ! a | t the rule 
does not ee! t dily BI 
standable 

Phe pian we p ) each WOTK 
man wit < ( nake 
f imself tw to those 
hown in Figs. 2 3, need not be 
( rately ad it I vy be roughly 
grams represent (enlarged) the end ot 
the rule in question, and hav n ther 
figures which e1 the proper line 
the proper lin ed for an 
setting of the e ve lily 
selected 

Referen he eng g t the rule 
(Fig. 1) shows tl thi t inch space at 
the right is graduat hundredths of an 
inch up t So at r Soo t ] 
sandtl the first I it d one { the 
pecial line t tl ight being jt S00 
inch from the next it n to tl 
left of It theret irked on the 
diagram | a 2 \ lig r repre 
senting 1} ad mnie 1 at the toy 
ot the e e diag e next line 
to the ght OI! fl one 
and t e ft ( i 
div 1 I S whi 
1s he di 
gram nd r the 
distance I the I ( M I 
ng, as indicated, .899 

Chis line of fig ‘ ed f 
settings of the divide distances gre 
er than 1 inch, and in doing this it 
necessary nly sul t from the dis 
tance to which the dividers are to be et 
those figures of the upp ne which will 
make zero for the third decimal place in 
the remainder, or, 1 ther words, will 
leave the remainder in units of hundredths 
or tenths of inch hus, for instances 
uppose we WwW t et the dividers t 
ne-thousandth ( lV} 1S @X 
pressed in figures t 1.001 inch; the 
figure the tl d le plac being 
Now we must ) from these figure 
hat figure I the erie f the dia 
gram which \ the third 
de p to Oo ng over the 
figure We See f we mit 
» that lo t . We therefore 
1 ‘ ' 

ra 

1% 
il meal t a 
tance \ req \ t tar eight hu 
req nd eleven t iT I t by ta 
g the fir f e eleven-tl sandt! 
spaces plu distance f he first 
eleven-thous th e t f ch grad 
ition a | that the e then left 
shown by tl t ninetec hur 
dredtl (.19 ncn) tf r Ided 1 get the 
whole distar 1 get these add 
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tional hundredths by going to the left of 
the x division the required number of 
graduations. In other words, we simply 
set one leg of the dividers to the second 
eleven-thousandth line, or line 2 on the 
diagram, and the other leg to the left of 
line # as many graduations as are indi- 
cated by the remainder after the subtrac- 
tion is performed. 

Similarly, suppose we wish to set to 


1.437 inches. By inspection of the figures 


























811 833 855 877 
800 822 S44 866 
y- 4 44 6G 
Ll 33 =) ag 
88 G6 44 992 
a9 ii 3X5 3 
l u 3 4 5 6 7 5 
FIG 


we see that we must use in subtracting the 
figures .877 of the diagram, and subtract- 
ing as before we have: 
1.437” 
877 
560” 
and we see that one leg of the dividers is 
to be set on the eighth of the eleven-thou- 
sandth lines, and the other leg 56 hun- 
dredths to the left of the line +. 
Settings for distances less than 1 inch 
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jority of settings below an inch the dia- 
gram Fig. 3 is most convenient. In this 
diagram the eleven-thousandth lines are 
numbered at the bottom from right to left 
and the dots are numbered from the bot- 
tom upward, as will be seen. The figures 
at any intersection of the vertical and 
horizontal lines show the distance from 
the given line to the dot opposite the given 
horizontal line. Beginning at the bottom 
of line No. 10, we have, first, the distance 


800 





- l4----> 03 


lt 


ee ==] ---- 2 





nt = = -})- Pe el 


9 10 
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.o12 inch, and by following upward on 
this line we get distances increasing by 
one-thousandth for each successive hori 
zontal line, until at the top we have .o19 
inch. The next higher number on this 
diagram is at the bottom of line No. 9 
and represents .023 inch, so that we see 
that there is a gap to be filled consisting 
of the distances .020, .021, .022 inch. 
There is a similar gap between the dis 
tance represented at the top of any given 


line on the diagram and the figures at the 
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FIG. 3. 


and that are multiples of .o11 inch are of 
course obtained directly from the dia- 
gram, Fig. 2, and for getting such set- 
tings it seems to be most convenient to 
use a series of figures reaaing from right 
to left, as shown, below the others, these 
figures representing the distances of the 
various lines from the last one of the 
eleven-thousandth lines; but for the ma- 


bottom of the next lower-numbered line, 
this gap consisting always of three figures 
or distances. Some of the figures in- 
cluded in these gaps will be found among 
the middle series of figures on diagram 
Fig. 2, which represent the distances of 
the given line from the first eleven-thou 
sandth line, and where a figure missing 
on Fig. 3 is found in this series, the dis- 
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tance is of course readily obtained. Re- 
turning again to the figures given above 
that are not found on Fig. 3, we of course 
readily see that to get .020 inch we have 
only to take two of the hundredth-inch 
spaces on any part of the scale; to get 
.021 inch it 1s obvious that we may take 
the last hundredth-inch space on the scale 
and the first .o11-inch space, which added 
together make .021 inch, and the .022-inch 
space is found on diagram Fig. 2. We 
then commence at the bottom of the ninth 
line, and going upward to the top get all 
the distances up to and including .030 
inch, and we then find that between this 
point and the next distance given at the 
bottom of line No. 8 there is again a gap 
to be filled, and we may make a rule for 
all these numbers. The rule will be very 
simple, and is as follows: From the de- 
sired setting take the number of the mid 
dle series on diagram Fig. 2, which will 
make the third decimal place in the re 
mainder 0, then set one leg of the dividers 
to the line corresponding to the figure 
subtracted, and the other leg to the left 
of the left-hand eleven-thousandth mark 
as many hundredth spaces as are indi 
cated by the remainder after the subtrac 
tion is made. Thus suppose we wish to 
set to .032 inch. We do not find this dis 
tance on cither diagram, so we subtract 
according to the rule, thus: 
032 


.022 


O10 


and we see that one leg of the dividers is 
to be set on line No. 3 of Fig. 2, while the 
other leg takes in one of the hundredth- 
inch spaces, as indicated by the remainder. 
Again, suppose we wish to set to .097 
inch, we subtract thus: 

097 

O77 


4/4 


020 


and thus see that one leg of the dividers 
is to be set in the eighth line of Fig. 2, 
while the other leg takes in two of the 
hundredth-inch spaces 

Either one or two hundredths will al 
ways be included in these last named set 
tings, and it is of course obvious that by 
making another diagram giving the dis 
tances of the various eleven-thousandth 
lines from the last two hundredth gradua 
tions, all the gaps would be filled in, and 
any figure below 1 inch could be found on 
one or the other of the three diagrams 
Those who may have much use for the 
scale may find it worth while to make 
such a diagram, but we have not thought 
it necessary to do so here. As previously 
stated, these diagrams need not be ac- 
curately laid off, and the method described 
for using them, while it may seem tedious 
to describe it, is not so in use; the actual 
operations of getting any desired setting 
being very simple and readily performed. 

Ed. ] 
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German Imitations of American 


Goods. 


An illustration of the propriety and the 
beneficent effect of marking all imported 
the 


which they are made is afforded by the ex 


goods with name of the country in 


perience of countries where this practice 


is not enforced. Unitea States Consul 


Berg writes from Gothenburg, Sweden, as 


follows 

“My attention has been called to the 
forks sold by a wholesale hardware dealer 
of this city as American products. This 


fork, an inferior imitation of the original, 
is sold as an ‘American manure fork’ at a 
for which a 
offered 


This is only one sample of the many Ger 


than that 


fork 


price much lower 


genuine American can be 
man imitations offered for sale in Sweden 


represented to be ‘best American 


Thi 


American trade, as the buyet 


and 
goods.’ of course, does great harm 
to the 


soon discover that he has bought an article 


will 


not worth the money, and will blame the 
American manufacturer. It causes preju 
dice against everything of American make 
Sweden has no law compelling the mark 
of origin to be placed on imported goods, 
and it is very easy for German exporters 
and Swedish importers to flood the market 
kind of The 
says simply foreign-made im 


goods Swedish 


that 
ported goods shall not be marked, stamped 


with this 


law 


or branded so as to make the purchaser 
believe that the goods were manutactured 
in Sweden.” 


Some New Things. 


\ NEW LATHE TOOI 
The cut shows two forms of a new 
style of lathe tool with adjustable and re 
newable cutter, the upper tool being a 


“diamond-point” and the other a V-thread 
tool. As each cutter has oblique serra 


tions on one side of it, with corresponding 
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\ NEW LATHI roo! 


teeth on the surface with which it contacts 


on the holder, it is held securely without 
overstraining the screw and by using the 
successive steps the hight of the cutting 
point is minutely adjusted as required 
The V-tool is offset to the left side, so that 
threads it can be 


Cutters 


in cutting right-hand 


worked close up to a shoulder 


are furnished of either self-hardening or 
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tempered tool steel. The tool 
the Kirkpatrick Saddle Company, Spring 
field, Ohio. 

















THE HEALD WET DRILL GRINDER 


Our readers are familiar with the spe 


points of the drill grinder made by 
Heald & Son, of Barre, Mass., 


these need not be repeated, but we give an 


cial 


Lo and 


illustration of their latest wet grinder for 
drills. 


This new wet grinder has for its foun 


dation the regular style of drill grinder of 
the latest pattern, namely, the one which 
has the double taper bearings with the 
belt pulley between them, which was illus 


No. 1, The 


protected wate! 


trated in our issue Igo! 


emery wheel is with 
guards to keep the water exactly where it 
belongs and not allow it to be thrown over 


Phe 


above 


the floor or the operator water Is 


delivered to the wheel just where 


the work is being done, and in this way 
the full benefit is obtained from the watet 
supply, which is not thrown off by cen 


trifugal force before it reaches the grind 


ing point 
\ large water-pan is provided, which ts 
mounted close up under the work and ex 


drill 


From this pan the 


tends out far enough to be under the 


holder in all positions 


water drains into a_reservoir beneath, 


which has two compartments—one for a 


settling chamber and the other containing 
water, in which the 


clear centrifugal pump 


which furnishes the water supply is sub 
merged 
Phis 


vertical axis, the 


centrifugal pump is mounted on a 


advantages of which are 


many First, it requires no stuffing-box 


which is apt to be a source of trouble, 


owing to the tendency of the wi: 


work out through it; and when this water 
contains grit, as it frequently does, the 
packing is apt to be injured and the stuf 
fing-box gets leaky and cut out \ll this 
trouble is avoided by using a vertical axis, 


and by being submerged the pump is al 


Ways primed 


The bearings are entirely above the 


is made by 


water, and their proper lubrication 
very simple matte This centrifug 


pump is driven, as w 


round belt coming up in the rear of th 


machine from a pulley on the count 
shaft. over the idler pulleys to the vertica 
shaft of the pump Che supply of water 
may be regulated by the valve shown 1 
the angle of the pipe. and may be shut oft 
entirely when des ed thereby using thie 
wheel dry, as in the regular machine 


Legal Notes. 


PRINCIPLES INVOLVING THI RESPONSIBILI1 


OF EMPLOYERS THE SAFETY Ot 


FOR 


THEIR WORKMEN 


The following are abstracts cletly from 


recent decisions in the higher courts of 
various States. In general they are indica 
tive of the law throughout the country 

The risks and dangers assumed by an 
emplovee are such as are incident to his 
employment, such as are known to him 
and such as are obvious and patent Pa 
g Dist. Rep. 201.) 

To show that an employee assumed thi 
risks connected with the operation of 
machine it must appear, not only that a de 


fect was patent, but that he knew the dan 
ger of operating it in its defective con 
dition (Minn. 92 N. W. Rep. O81.) 

\ minor cannot recover for an injury 
received while working a machine when 


the danger of the machine 1s such as can 
readily be seen, and he was duly instructed 
in good 
247.) 


injured 


and the machine was 
condition. (Pa. 17 L. | 


W here an 


obeying the orders of his 


in itS use, 
Rey 
employer 1s while 
employer to pet 
iorm work in a dangerous manner, the 
employer is liable, unless the danger 1s so 
aman of ordinary prudence: 


\pp Ct 


imminent that 
would not incur it. (&8 III Rep 


1609.) 
defects in the 


In order to recover for 


appliances of the business, the employe 
must establish by proof three proposition 
detective 


that the apphanes Wa 


had 


should have 


First, 


second, that the employe notice o1 


knowledge of such defect, or 


had: third that the employee did not know 
oft the at fect and had not equal mean 
of knowing with the employer (87 III 
\pp. Ct. Rep. 551.) 

It is incumbent on an employer to ex 
ercise ordinary care provide and main 
tain t reasol bly ite place and reason 

bly safe m ery and apphances in 
which and by means whereof an employee 
is to perform hn SET VICE ( | S Ct \pp 
103 Fed. Rep. 265.) 

It not only the duty of an employer to 
warn his employee against the danger that 
hes in the unskillful or careless operation 


of machinery involved in his employment 


suitable 


or task, but he should also give 
instructions as to the manner of using the 
same so as to avoid danger. (13 Pa. Sup 
Ct. Rep. 219.) 

While it 1s settled law that an employee 
assumes the ordinary and apparent risks 
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of his employment, he does not assume 
from defects in the plant itself, 


the risk 
which the employer is bound to make and 
keep in a reas mably safe condition. (Me. 


40 Atl 


\n experienced 


Rep. 804.) 
workman of mature 


years Cannot continue to operate a ma- 
chine, which he knows is dangerous with- 
out assuming the risk, simply because the 
employer has assured him that it is safe, 
when the workman has 
knowledge of the danger arising from its 


(Mich. 82 N. W. 


just as much 
use as the employer 
Rep. 797.) 

The burden of proving that an accident 
the the 
em- 


course of 
the 
ployee; but the burden of proving serious 
willful misconduct lies on the 
(Eng. 80 L. T. 317.) 

If the negligence of the employer oper- 


arose out of and in 


workman’s employment lies on 
and em- 
ployer 


ates as a concurring and efficient cause of 
an injury to an employee, his liability will 
not be relieved by the negligence of fellow- 
employees also concurring. (88 Ill. App. 
Ct Rep 162.) 

To constitute fellow-servants they must 
either directly co-operate in the particular 
business so that they may exercise an in- 
fluence on one another promotive of proper 
caution, or their duties must be such as 
to bring them into habitual association so 
that they may exercise such influence on 


each other. (88 Ill. App. Ct. Rep. 169.) 





Inquiry for Machinery. 


(144) Wanted, names and addresses of 
manufacturers of machines tor making 
taper wood plugs from % to 5 inches 


diameter, 1 inch long. 





Personal. 
fom L. Johnson, the well-known in- 
ventor, manufacturer and streef railway 
man, has been nominated for Mayor of 
Cleveland by the Democrats 
C. L. Libby, formerly of Bridgeport, 
Conn., and for the past three years super- 


intendent of the machine-tool department 
Loewe & Co., 
friends 


of Ldw. of Berlin, is visit 
ing 


among the shops. 


his here and looking about 


On Washington's Birthday the Univer 
sity of Pennsylvania conferred upon Rear 
\dmiral George W. Melville, engineer-in- 
chief of the United States Navy, the de- 
gree of Doctor of Science, ‘for his services 
in heroism, intellect and science.” 
Edward P 
formerly 
& Son, Manchester, England, 
a director in the 
Hetherington & Sons, 


who was 

of Muir 
and is now 
John 


machine 


Hetherington, 
with the establishment 
establishment of 
Limited, 
tool makers, of the same city, has been in 
this country for some time past and sailed 
for home on February 16 

Charles W 
six years has been assistant superintendent 
of The Capewell Horse Nail Co., Hart 
ford, Conn., has resigned and accepted the 


Sponsel, who for the past 


AMERICAN MACHINIST 

position of superintendent of the Eddy 
Windsor Conn. Mr. 
Sponsel was elected one of the directors 


Electric Company, 


of the company and has also acquired a 
personal interest in the business. 





Obituary. 

Emory C. Whiting, a patent attorney of 
Hartford, Conn., died there Feb 13. 

B. B. 

Remington Typewriter Works, at 

N. Y., died February 13. He had 


engaged in mining in Utah, where he lost 


Vandeusen, superintendent of the 
Ilion, 


been 


an arm, and went to Ilion eight years ago. 


Edwin Green, who was for fifty-five 
years employed at the Neafie & Levy Ship 
building Company’s Works, Philadelphia, 
and for many years foreman of the pattern 
shop, died February 20, seventy-one years 
old. 


Charles 


He gave up active work in 1895. 
W, 
the machine-tool department at the Ped 
rick & Ayer Works, Philadelphia, died 
in that city February 20, sixty-four years 
old. He served in the 
Civil War. 

Otto W. Meysenberg, 
Ballast Car 
Siemens-Halske 


Bitting, superintendent of 


navy during the 
president of the 
Rodger Company, and also 
of the 
pany of America, and ex-president of the 
Wells-French Car Manufacturing Com 
pany, died at Alma, California, February 


Electrical Com 


11, fifty-two years old 
Charles H. Redmond, sixty-nine years 
old, oldest 


Domestic Sewing Machine Company, and 


one of the employees of the 
a foreman of one of its departments since 
the establishment of their factory in New 
was instantly killed 


Roselle, N. J., 


ark thirty years ago, 
by a bicycle accident at 


February 23 


New Catalogs. 


The United States Metallic Packing Com- 
pany, 427 North Thirteenth street, Philadel- 
phia, Pa., publishes a small catalog of pack 
ings for marine and engines. It 
is of standard size, 3144x6 inches. 





stationary 


Fay & Scott, Dexter, Me., have sent a cata- 
log of turrets, including a new patented car- 
riage turret, a turret attachment 
consisting of six tool posts, turret 


tool-post 
heads, for 


use on engine lathes, ete. It is 64x38% 
inches 
The Jeffrey Manufacturing Company Co 


lumbus, 0., has sent us Catalog 56, describing 
chain belting steel cable and an extensive line 
of elevating and conveying appliances adapt 
able for handling material of all kinds. It is 
5x714 inches 


“Graphite as a Lubricant, Scientifically and 


Practically Considered, also its Manifold Use 
fulness as an Accessory for Engineers and 
Mechanics Seventh edition, revised.” This 


Dixon Crucible 


and 


the Joseph 
Cuy, B. ds, 


is published by 


Company, Jersey is 5144x6% 


inches in size 
The George Gorton Machine 
Racine, Wis., published a 
voted principally to its No. 4 disk universal 
flat surface grinder (18-inch disks) for plain 
surfaces and segments of cylindrical surfaces 
The description is aided by line of the 
details. Size, standard, 9x6 inches. 


Company, 


has pamphlet de 


cuts 





February 28, 1901. 


Fred’k H. Gliem & Co., successors to Lucas 
& Gliem Machine Works, Ridge avenue and 
Hamilton street, Philadelphia, Pa., have sent 
us a catalog of cold saw cutting-off machines. 
The machines shown comprise bar, universal, 
steel foundry and crank shaft each in 
different sizes, and automatic saw-sharpening 
Size of catalog, 9x6 inches. 


Saws, 


machines. 





Manufacturers. 


LD. M. Mills, Oswego Falls, N. Y., will build 
a three-story pump factory. 

An addition is being built to the Jackson 
County Mills, Scottsboro, Ala. 
Miss., are raising 
mill. 


The negroes of Jackson, 
subscriptions for a cotton 
The Wilmington (Del.) City Railway Com- 
pany will build a new power-house 

It is understood that the Syracuse (N. Y.) 


Arms Company will enlarge its plant. 


W. F. Potts, Son & Co., Philadelphia, TPa., 
will build an addition to their foundry 
A plant will be established for the Amer 


ican Shipbuilding Company, in Halifax, N. S. 
Clyde & Dyett, owners of the Electric Wire 
Works, Rome, N. Y., will erect a new building. 
Weldon & Kelly, Pittsburgh, Pa., are in the 
market for a pipe-cutting and threading ma 


chine. 

The M. Campbell Fanning Mill Company 
has bought land at Detroit, Mich., and will 
rebuild. 

The works of the Ludlow Valve Manufac- 
turing Company, South Troy, N. Y., will be 


enlarged. 

M. J. Johnson and Fred M. Aiken, of Lima, 
O., will build a pulp and paper mill at Petos 
key, Mich. 

An official of the Illinois Central announces 
that the shops at 
Carbondale, IIL. 


road will erect new car 

A one-story iron foundry, 50x160 feet, will 
be added to the plant of H. C. Fox & Co., 
Philadelphia, Va. 

The Wisconsin Machine & 
pany has been incorporated 
stock of $25,000. 

The Reading (Pa.) 
has taken out a permit 
story to its plant. 

The 
lumbus, O., 


Foundry Com 
with a capital 


Wood 
for 


Pulley Company 
an additional 


Company, Co 
Marysville, 


Bicycle Lamp 
build a plant in 
©., and move there 


Admiral 
will 


The Konantz Saddlery Company, East Sixth 
street, St. Paul, Minn., will build a five-story 
addition, 50x100 feet. 

The Lake Power 
pany is 50,000 horse-power canal 
at Sauit Mich. 

An addition is being built to the Huntsville 
(Ala.) Foundry & Machine Works, and much 
machinery installed 


Michigan Superior Com 
building a 


Ste. Marie, 


new will be 
the National Glass Com 


will rebuild the tumbler 


It is reported that 
pany, Pittsburgh, Pa., 
plant in Rochester, Pa., in 

The T. C. Entwistle Company 
corporated in Maine to 
capitalized at 


a fine way 


been in 
and deal 
$100,000 


has 
manufacture 
in machinery ; 

The Rockland (Me.) 
erect a steel building for its boiler shop, black- 


Machine Company will 


smith shop and brass and iron foundry. 


has been 


The 
organized with $50,000 already subscribed to 


Bowie County Oil Company 


erect a cotton oil mill at New Boston, Tex. 
An addition, 50x150 feet, six stories, will 
be built to the Southwark (textile) Mills, 


kighth and Tasker streets, Philadelphia, Pa. 


built to 
Taylor 


feet, will be 
the N. & G. 


SOx47 
plant of 


An addition, 


the tin plate 





